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"The kind of ice that 
neither floats nor melts”. 


to make the best enamels 


ATURAL Greenland cryolite was used 
by the Eskimos because, although it is 
a mineral, it looks like ice when immersed in 
water. At first a scientific curiosity, it is now 
used by the ceramic industry as a fluoride flux 
and opacifier ... and is known as Kryolith. 


It has a fusion point of approximately 
1000°C. but its effect on the batch ingredients 
starts well below the melting temperature of 
the pure mineral, making it an exceedingly 
strong flux. It is one of the most economical 


opacifiers available. Its physical properties 
and chemical composition have made possible 
new shades of color and even improved forms . 
of products due to lower furnace temperatures 
and increased workability. 


Kryolith is the only genuine natural Green- 
land cryolite imported, refined, and sold in 
North America. It will pay to be sure the frit 
you buy is made with the genuine natural 
material—Kryolith. Pennsylvania Salt Manu- 
facturing Company, Widener Bldg., Phila- 
delphia—New York + Chicago + St. Louis + 
Pittsburgh - Tacoma - Wyandotte. 


PENNSYLVANIA SALT 


MANUFACTURING COMPANY 


THE NATURAL GREENLAND CRYOLITE 


is the kind that hel 
... Is the kind that helps 
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IMPROVED RESULTS ARE OBTAINED FROM 
THE MIXES OF “LANCASTER” MIXERS 


Note the uniform strength and the fine mechani- 
cal detail of these electrical porcelains, prepared 
in the “Lancaster’’ Mixer. 


Grain sizes and moisture were accurately dis- 
persed with “Lancaster” Mixing equipment for 
the development of this good fire brick. 


“‘Lancaster’’ Mixers have proved their value 
in more than twenty-five different industries. 


Illustrations on this page clearly indicate the 
high mechanical and physical qualities of porce- 
lains and refractories that are obtained through 
the more perfect blending of the body in 
“Lancaster” Mixers. 


Electrical Porcelains, Insulators, Floor and 
Wall Tiles, Soft and Stiff Ceramic Bodies can 
all be prepared with utmost efficiency. 


High Refractories, Heavy and Light Refrac- 
tories, Saggers, and other refractory products 
reach their highest development when prepared 

“Lancaster” Mixing Equipment. 


Lancaster’s Experimental Laboratories are 
available on request for your investigation of 
the adaptability of “‘Lancaster’’ Mixers to 
improving your formulas. 


Send for our recommendations and a copy of 
Bulletin No. 70, descriptive of these modern 
mixers. No obligation, of course. 


LANCASTER IRON WORKS, INC. 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., U.S.A 
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SCIENTIFIC MIXING 


FOR 


CERAMICS — 
REFRACTORIES— 
ABRASIVES— 

GLASS— 
ENAMELS— 


The No. 1 ‘‘Lancaster’’ Mixer. A heavy 
duty unit for a range of batch sizes from 
34 cu. ft. minimum to 2 cu. ft. maximum. 


Secure our recommendations for your 
requirements. “Lancaster” Mixers 
have an especially fine adaptation for 
all branches of the Ceramic Industry. 
“Lancaster” engineers are well quali- 
fied to discuss your problems and to 
assist in developing better methods of 
processing. 


The EAG-3 or EAG-4 ‘‘Lancaster’’ Mixer fitted with full 
batch elevator hopper and dust tight cover. For a range 
of batch capacities to 72 gals. or 9 cu. ft. 


LANCASTER IRON 
| BRICK MACHINERY. DIVISION 


LANCASTER, PENNA 
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Workability — uniformity — dependability— 
immediate shipment—plant service—all 
combine to make LUSTERLITE ENAMELS 
the preferred raw material. For assured 
quality in your finished product, specify 
LUSTERLITE ENAMELS. 


ChicagoVitreous Enamel Product Co. 
1411 SOUTH 55th COURT «+ CICERO, ILLINOIS 


THE HOUSE OF HOMMEL 


SUPPLIERS OF ALL CERAMIC NEEDS 


Quality 


FRITS 


COLORS 
CHEMICALS 


Stocked for 


IMMEDIATE 
SHIPMENT 


HOMMEL co. 


— First - Since 1891 


LET OTHERS IMITATE WE ORIGINATE 


Pacific Coast Agents 


L. H. BUTCHER CO. 


Les Angeles - Salt Lake City - San Francisco - Portland - Seattle 


FOR CLAY FILTRATION 


use 


METAKLOTH 


(green) 


The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 


The fabric is mildew proofed—has an _ increased 
tensile strength—has a longer useful life. 


This means larger profits for you. 
Consult your bag manufacturer or write to, 


Metakloth Company, Lodi, N. J. 


WANTED 


Ceramic Engineer with experi- 
ence in refractory manufacture, 
clay mining and development of 
specialty refractories. Executive 
ability essential. State past ex- 
perience, salary expected, age and 
full particulars. 


Address: Box 174F 


c/o American Ceramic Society 
2525 North High St. Columbus, Ohio 


Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 

High Voltage Electrical Porcelain 

Sanitary Porcelain 

Floor and Wall Tile 

Abrasive Wheels 

Glass Pots and Blocks 

Refractory Bricks and Shapes 

Also Stove Rooms and Mangles for 
General Dinnerware 


PROCTOR & SCHWARTZ, INC. 


The Largest Builders of Drying Machinery for Industry 
Seventh Street & Tabor Road, Philadelphia, Pa. 
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REG. U.S. PAT. OFF. 


REG. U.S. PAT. OFF. 


AND BORIC ACID 


GUARANTEED OVER 
AMERICAN POTASH & CHEMICAL CORPORATION 


99.5% PURE 


70 Pine Street, New York 


JOURNAL OF TH: SOCIETY 
OF GLASS TECHNOLOGY 


A bimonthly Journal containing the 
original papers communicated to the 
Society together with abstracts of other 
papers covering the whole field of glass 
technology. 


Membership of the Society is open 
to all persons, or associations of persons, 


interested in glass. 
Orders and enquiries should be addressed to— 


The Secretary, 

Society of Glass Technology, 

The University, 

*Elmfield,’’ Northumberland Road, 
SHEFFIELD, 10, England. 


. of ordering alkalies have gone out of 
date! Use Solvay Alkalies in the production 
of your glass. They are always as specified. 
Write for a copy of the Solvay Products Book. 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 RECTOR STREET NEW YORK, N. Y. 
BRANCH SALES OFFICES: 


Boston Charlotte Chicago Cincinnati Cleveland 
Detroit Indianapolis New Orleans New York 
Philadelphia Pittsburgh St. Louis Syracuse 


SOLVAY 


ALKALIES 


REQUISITES THT = 
, 
THLE CORATING | 
since 1901 THE LOUTHAN MANUFACTURING COMPANY 
SPUPECIALTIES YORK EAST LIVERPOOL, OHIO,U S.A. ANGELES) 
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MONTGOMERY PORCELAIN 
ALPHABETICAL LIST PRODUCTS COMPANY 


OF ADVERTISERS SPECIALIZING IN 


Primary Protection Tubes for 
all makes of Pyrometers 
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INTERESTING NOTE TO ENAMELERS: 1300 in- 
dividual panels were used in surfacing. This meant 
1300 places where warping was possible. To guard 
against this, special precautions were taken: After 
pickling, the panels were bowed slightly concave 
along the vertical sides. Then a double-thickness 
ground coat was sprayed on the backs to maintain 


ONYWF 
equal cooling rates and keep them flat. All panels 
fired, four to a heat, in a vertical position on hang- 


ing racks, except the corner fittings, which were 
fired on triangle bars. When these slightly con- 
cave panels were pulled up tight to the framework, 
the concave center was forced out. Result: 1300 
exceptionally flat surfaces. 


New Fair: Fach one faced with gleam 
gripute zo the and prilhiane® of color vot ae 
: MeasuTin’ eight feet PY qwenty and pisine to 
peieht of 107 feels the whole flat shee™ coverine 
15,000 equare feet is pased on Armco Enamelin’ 
Armco gnameling was chose™ as qhe 
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DO YOU KNOW THE SECRET 
OF LOWEST COST OPERATION ? 


Continuous, low cost, profitable operation of 
your kiln equipment is possible only when you 
use the proper combination of refractories, each 
of which is particularly suited for its application. 
That is one reason why Carborundum produces 
a complete range of super refractory products. 
The kiln where this picture was taken, and the 
new kiln now under construction for this same 
plant show some of the benefits derived from 
specialized super refractories. 

“Carbofrax” (silicon carbide) muffle tile are 
used in certain portions of the muffle to assure 
low fuel consumption and minimum repair on 
combustion chamber refractories. 


“Alfrax” (fused alumina) and “Mullfrax’’ (silli- 
manite) muffle tile are used in other portions of 
the muffle to guarantee long life under the 
atmospheric conditions present and to effect 
fuel economies. 

Carbo Brand 40 (semi-silicon carbide) setter tile 
and posts are employed in the car superstruc- 
ture because of their low initial cost and long 
life under severe heat shock conditions. 

The proper application of the “Frax” line of 
super refractories will help you cut costs and 
improve production in your plant. 

Write our nearest repre- gi 
sentative for details. 


You'll save two ways with Carbo 
Brand 40 setter tile and posts. Low 
initial cost—and long life under 
severe heat shock conditions. 


THE CARBORUNDUM COMPANY, REFRACTORY DIVISION, PERTH AMBOY, N. J. 


REG. U.S, PAT. OFF. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Agents: McConnell Sales and Engineering Corp., 
Birmingham, Ala.; Christy Fire Brick Company, St. Louis; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Co., 
Los Angeles, San Francisco, Seattle; Denver Fireclay Co., El Paso, Texas. 


(Carborundum, Carbofrax, Alfrax, Carbo and Mullfrax are registered trade-marks of The Carborundum Company) 
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Abrasives 

Carborundum Co. 
Aloxite) 

Celo Mines, Inc. (Almanite Garnet) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Norton Co. (Alundum-Crystolon) 

Air Conditioning Systems 
Frazier-Simplex, Inc. 

Aloxite (Refractory Products) 
Carborundum Co 

Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakefeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 

Alumina (Fused) Brick and Tile 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 

Aluminum Oxide (Calcine) 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mie. Co. 
The Vitro Mfg. C 

Aluminum Oxide fFused) 
Carborundum Co. 
Harshaw Chemical Co. 
Norton Co. 
The Vitro Mfg. Co. 

Alundum (Retvactory Products) 
Norton Co. 

Ammonium Bicarbonate 


(Carborundum and 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifiuoride 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. a., & Co., Ine., 


R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Antimony Sulphide 
The Hommel Co., O., Inc. 
Arches (Interlocking, Suspending, and Circu- 
ar) 
Frazier-Simplex, Inc. 
Arsenic 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
McDanel Refractory Porcelain Co 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Basic Oxides 
Porcelain Enamel and Mfg. Co. 
Batch Systems 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Batts 
Carborundum Co. (‘‘Carbofrax Alozite’’) 
Denver Fire Clay Co. 
Norton Co. (Alundum- Crystolon) 
Benders (Bar) 
Ransome Concrete Machinery Co. 


Bichromate of Soda 
Harshaw Chemical Co. 

The Hommel Co., O., Inc 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carborundum Co. 

Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Louthan Mfg. Co. 

Norton Co. 

The Vitro Mfg. Co. 

Body Stains 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
The Hommel Co., O., 

Bone Ash 
Denver Fire Clay Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc 

Borax 
American Potash & Chemical Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Borax Glass 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Norton Co. 

The Vitro Mfg. Co. 

Buckets (Concrete, Elevator) 

Ransome Concrete Machinery Co. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. & Ine., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Castings (Abrasive Resisting) 

Bethlehem Steel Co. 

Caustic Potash 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Du Pont de Nemours, E..1., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pennsylvania Salt Mfg. Co. 


Inc., 


Inc., 


Inc., 


Solvay Sales Corp. 
The Vitro Mfg. Co. 
Cements 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. , & Co., Inc. 
R. & H. Chemicals 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Cerium Oxide 
Drakenfeld, B. F., & Co. 
Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc. 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Ine, 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay 
odak Chemical Co. 
Clay Block) 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 
Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc, 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Spinks, H. C., Clay Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Fire) 
Denver Fire Clay Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
United Clay Mines Co. 
Clay (German Vallendar) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, EK. 1., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
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The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Porcelain Enamel] and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Micronized) 
Porcelain Enamel and Mfg. Co. 
Clay Miners 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Potters) 
Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Clay (Sagger) 
Georgia Kaolin Co. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay-Slip (Albany) 
Hammill & Gillespie, Inc. 
United Clay Mines Corp. 
Clay (Wad) 
Kentucky Clay Mining Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Wall Tile) 
Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co 
United Clay Mines Corp. 
Cleaners 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Cleaners, Chemical 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Clocks (Gauge Board) 
Chicago Vitreous Enamel Product Co. 
The Hommel] Co., O., 
Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Cobalt Sulphate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Colors 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Concrete (Chutes, Grouters) 
Ransome Concrete Machinery Co. 
Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Conveying Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Copper Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Corhart 
Corhart Refractories Co. 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn 
Paper Makers Importing Co. 
Crucibles (Filter, Melting, Ignition) 


Carborundum Co. 
Denver Fire Clay Co. 
Norton Co. 

Potters Supply Co. 

Crushers (Clay) 

Lancaster Iron Works, Inc. 

Cryolite (see Kryolith) 

Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Crystolon (Refractory Products) 
Norton Co. 

Cullet, Washing Plants, Incinerators, Crushers 
Frazier-Simplex, Inc. 

Cutters (Bar) 

Ransome Concrete Machinery Co. 

Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

The Vitro Mfg. Co. 

Disintegrators 
Lancaster Iron Works, Inc. 

National Engineering Co. 

Dryer (Pipe Rack) 

Lancaster Iron Works, Inc. 

Drying Machinery 
Frazier-Simplex, Inc. 

Lancaster Iron Works, Inc. 
Proctor & Schwartz, Inc. 

Electrocast Refractories 
Corhart Refractories Co. 

Enamelers’ Borax 
Porcelain Enamel and Mfg. Co. 

Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Frazier-Simplex, Inc. 

The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 

Enameling Furnaces 
Carborundum Co. 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Electro Refractories & Alloys Corp. 
The Hommel Co., O., Inc. 

Lancaster Iron Works, Inc. 

Norton Co. 

Enameling Iron (Sheet) 

American Rolling Mill Co. 
Bethlehem Steel Co. 

Enameling Muffies 
Bethlehem Steel Co. 

Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Electro Refractories & Alloys Corp. 
Frazier-Simplex, Inc. 

Norton Co. (Alundum) 

Enameling (Practical Service) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 

Metal & Thermit Corp. 

Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Enamel Oxide 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Enamels (Porcelain) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 

Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 

The Hommel Co., O., Inc. 

Exhaust Systems 
The DeVilbiss Co. 

Feldspar 
Ceramic Color & Chemical Mfg, Co. 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Maxson, Elwyn 3 

Paper Makers Importing Co. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Filter Fabrics 
Metakloth Company 

Fire Brick 
Carborundum Co. 

Corhart Refractories Co. 
Denver Fire Clay Co. 
Norton Co. 

Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 

Fire Clay 
Denver Fire Clay Co. 

Spinks, H. C., Clay Co. 

Flint 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 

Flint Pebbles 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Homme! Co., O., 

The Vitro Mfg. Co. 

Floors (Non-Slip) 
Norton Co. 

Fluorspar 
Harshaw Chemical Co. 

The Hommel Co., O., Inc 

French Flint 
Maxson, Elwyn L. 

Paper Makers Importing Co. 

Frit 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Harshaw Chemical Co. 

The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Frosting Mixtures 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 

Fuel Oil Systems and Control, Stokers 
Bethlehem Steel Co. 
Frazier-Simplex, Inc. 

Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 

The Hommel Co., O., Inc. 
Swindell- Dressler Corp. 

Furnaces, Enameling 
Swindell-Dressler Corp. 

Glass Bending Ovens, Glass Decorating Ma- 

chines 
Frazier-Simplex, Inc. 

Glass Equipment 
Hartford-Empire Co. 

Lancaster Iron Works, Inc. 

Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 

Glass Thickness Gauge 
Bausch & Lomb Optical Co. 

Glaze and Body Spar 
Ceramic Color & Chemical ry: Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co 

Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

& H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc. 

R. & H. Chemicais Dept. 
Harshaw Chemical Co. 
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The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Goggles 
The Hommel Co., O., Inc. 
Willson Products, Inc. 
Gold 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, Bot. & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 


Inc., 


& Co., Inc., 


Granulators 
Lancaster Iron Works, Inc. 
Grinding Wheels 
Carborundum Co. (Carborundum and 
Aloxite) 


Chicago Vitreous Enamel Product Co. 
Norton Co. (Alundum-Crystolon ) 
Hearths 
Carborundum Co. 
(Carbofrax heat treating) 
Corhart Refractories Co. 
Norton Co. (Crystolon) 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 


Hoppers (Floor, Tower) 
Ransome Concrete Machinery Co. 
Hose (Air and Fluid) 
The DeVilbiss Co. 
Hydrofluoric Acid 
Harshaw Chemical 
The Hommel Co., O., 
Iron Chromite 
Harshaw Chemical Co. 
Iron (Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 


Iron Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 


Du Pont de Nemours, E. I., & Co., I 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Kilns, China (Decorating) 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Frazier-Simplex, Inc. 
The Hommel Co., O., Inc. 
Swindell- Dressler Corp. 

Kilns- (Electric, Circular, Tunnel) 
Swindell-Dressler Corp. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 

Carbide) (Refractory) 

Louthan Mfg. Co. 

Kyanite 
Celo Mines, Inc. 

Kryolith (see Cryolite) 
Pennsylvania Salt Mfg. Co. 

Laboratory Ware 
Norton Co. 


Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 


Lehrs 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 

Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 

Lehr Loaders 
Frazier-Simplex, Inc. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick, and Tile) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 


Denver Fire Clay Co. 
Norton Co. 
The Vitro Mfg. Co. 
Lithium Carbonate 
Drakenfeld, B. F., & Co. 
Loaders (Bucket) 
National Engineering Co. 
Magnesia (Fused) 
Norton Co. 
Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Magnesite Calcined 
The Hommel Co., O., Inc 
Magnesium Carbonate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
& H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Manganese Dioxide 
Drakenfeld, B. F., & Co. 
Manganese (Oxide) 
Ceramic Color & Chemical Mfg. Co. 
Corhart Refractories Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
(Breathing) 

The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
Willson Products, Inc. 

Metals (Porcelain Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 

Micronized Products 
Porcelain Enamel and Mfg. Co. 

Microscopes (Polarizing) 

Bausch & Lomb Optical Co. 


& Co., Inc., 


& Co., Inc., 


Minerals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 


Du de Nemours, E. & Co., Inc., 
& H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Mixers 
National Engineering Co. 
Ransome Concrete Machinery Co. 
Mixers (Batch) 
Lancaster Iron Works, Inc. 
National Engineering Co. 


Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 


Lancaster Iron Works, Inc. 

Ransome Concrete Machinery Co. 
Mixers (Laboratory) 

Lancaster Iron Works, Inc. 

National Engineering Co. 
Mold Sanders 

Lancaster Iron Works, Inc. 
Muffiles (Furnace) 

Carborundum Co. (Carbofrax) 

Chicago Vitreous Enamel Product Co. 

Denver Fire Clay Co. 

Frazier-Simplex, Inc. 

Norton Co. 
Mullers (Batch) 

Lancaster Iron Works, Inc. 

National Engineering Co. 
Muriatic Acid 

Denver Fire Clay Co. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pennsylvania Salt Mfg. Co. 


Needle Antimony 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Nickel Salts 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Oxides 


Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
The Homme! Co., O., Inc. 
Pins 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Pins (Tile Setter) 
Louthan Mfg. Co. 
Placers (Concrete Pneumatic) 
Ransome Concrete Machinery Co. 
Placing Sand 
United Clay Mines Co. 
Platinum Decorations 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Producer Glass Plants 
Frazier-Simplex, Inc. 
Pug Mills 
Lancaster Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 


& Co., Inc., 


Inc., 


Inc. 
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‘The Hommel Co., O., Inc 


Pyrometer Tubes 
Carborundum Co. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Pyrometer Instrument Co. 
Pyrometric Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Racks, Firing 
Louthan Mfg. C 
Raw Material Handling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Refractometers 
Bausch & Lomb Optical Co. 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Louthan Mfg. Co. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Louthan Mfg. Co. 
Norton Co. 
Titanium Alloy & Mfg. Co. 
Respirators 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
The Hommel Co., O., Inc. 
Willson Products, Inc. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal and Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 
Salt Cake 
American Potash & Chemical Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Ing. 
Pennsylvania Salt Mfg. Co. 
Sandblast Helmets 
Willson Products, Inc. 
Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 
Saponin 
The Hommel Co., O., Inc. 
Screening and Magnetic Separators 
National Engineering Co. 
Selenite of Sodium 
Drakenfeld, B. F., & Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 
Sheaves (Tower) 
Ransome Concrete Machinery Co. 
Sheets (Enameling Iron) 
American Rolling Miil Co. 
Bethlehem Steel Co. 
Silica (Fused) 
The Hommel Co., O., Inc. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
The Hommel Co., O., Inc. 
Harshaw Chemical Co. 
Silicon Carbide 
Carborundum Co. 
Norton Co. 
Silicon Carbide Firesand 
Carborundum Co. 


Sillimanite Refractories 
Denver Fire Clay Co. 
Slabs (Furnace) 
Carborundum Co. 
Norton Co. 
Soda Ash 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co 
Denver Fire Clay Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. , & Co., Inc., 
R. & H. Chemicals Dene. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Sodium Silica Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Sodium Uranate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Soot Blowers 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Spray Booths 
The DeVilbiss Co. 
The Hommel Co., O., Inc. 
Spraying Equipment 
The DeVilbiss Co. 
The Hommel Co., O., Inc. 
Spurs 
Louthan Mfg. Co. 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, Inc. 
Steel Plate Construction 
Bethlehem Steel Co. 
Lancaster Iron Works, Inc. 
Stilts 
The Hommel Co., O., Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Sulfuric Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
Talc 
Ceramic Color & Chemical _< Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
Tanks 
Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Tanks for Raw Material Steel or Concrete 
Bethlehem Steel Co. 
Lancaster Iron Works, Inc. 
Tile (Floor) 
Norton Co. 


Tile (Muffle) 
Carborundum Co. 
Norton Co. 
Tile Setter Pins 
Louthan Mfg. Co. 
Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Norton Co. 
Tile (Wall) 
Denver Fire Clay Co. 
Tin Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Ince., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Towers (Concrete, Concrete Elevating, Steel 
Elevating) 
Ransome Concrete Machinery Co. 
Tri Sodium Phosphate 
Harshaw Chemical Co. 
Trucks 
Lancaster Iron Works, Inc. 
Tubes (Insulating) 
Carborundum Co. 
Louthan Mfg. Co. 
McDanel Refractory Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Denver Fire Clay Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical 
The Hommel Co., O., 
Uranium Oxide (Yeliow-Orange-Black) 
Drakenfeld, B. F., & C 
Du Pont de Nemours, E. & Co., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & = Mfg. Co. 
Drakenfeld, B. F., & C 
Du Pont de Nemours, E. I., & Co., Inec., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Ceramic Color & Chemical Mfg. Co. 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Zircon 
The Hommel Co., O., Inc. 
Zirconia 


Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Zirconium Oxide 
The Hommel Co., O., Inc. 
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WHAT IS 
“THE PROPER AMOUNT” 
OF CORHART? 


URING the past ten years, the glass industry’s conception of 


**the proper amount of Corhart”’? has changed considerably. 
A decade ago it was perhaps the throat. Today most of the indus- 
try considers it to be virtually the complete tank. . . . The photo 
below shows a simple and efficient application of Corhart both 
above and below the glass line. May we discuss with you the 
**proper amount of Corhart”’ for your tank? . . . Address: Corhart 
Refractories Co., Incorporated, 16th and Lee Sts., Louisville, 
Kentucky. In Europe: L’Electro Refractaire, Paris. In Japan: 


Asahi Glass Co., Tokio. 
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1. USE OF AN AMMONIACAL ELECTROLYTE FOR A PLASTIC BODY 


By J. W. HEPPLEWHITE 


I. Introduction 

The ammoniacal electrolyte under discussion is the clay 
deflocculent No. 2. To determine whether or not No. 2 
clay would impart additional life to casting molds as com- 
pared with the usual sodium silicate-soda ash casting slips, 
four dozen new cream-pitcher molds were placed in work. 
In one half of these molds, casting slip was used which 
contained sodium silicate-soda ash; casting slip with clay 
deflocculent No. 2 was used in the remainder of the molds. 


Il. Mixtures Used 


The composition of the plastic body was Kentucky ball 
clay 7%, Tennessee ball clay 25%, Georgia kaolin 21%, 
feldspar 12%, and flint 35%. 

The sodium silicate-soda ash casting slip contained 3500 
lb. pugged body, 60 oz. sodium silicate, 40 oz. soda ash, and 
241/, gallons of water. 

The composition of the casting slip dispersed by clay 
deflocculent No. 2 was 100 Ib. pugged body, 22 oz. No. 2 
clay deflocculent, and 31/2 gallons of water. 

The slips were blunged 12 hours before using, and in most 
cases they were kept in agitation while in storage. The 
computed percentages of electrolytes, based on dry body 
clay in each case, was sodium silicate-soda ash slip 0.22% 
and No. 2 clay deflocculent slip 1.76%. 

The water required, based upon 100 pounds of pugged 
body clay, was sodium silicate-soda ash slip 5.83 Ib. or 7/19 
gallon and No. 2 clay deflocculent slip 29.19 Ib. or 3!/2 
gallons. 

These mixes gave satisfactory, workable slips of the 
following weights per pint: sodium silicate-soda ash slip 
291/, to 293/, oz. per pint and No. 2 clay deflocculent slip 
273/, oz. per pint. 

In each case, the working time was practically the same 
for setting up, draining, and releasing, that is, 15, 30, and 45 
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minutes, respectively, with an average of about 2 hours per 
round. 

With clay deflocculent No. 2, the workmen reported ‘‘no 
livering’’ which could not be dispersed by a minimum 
amount of agitation with a paddle when stored in barrels; 
in fact, there was no scum until after four hours had 
elapsed. Furthermore, the slip drained nicely and there 
were fewer ‘‘wreaths’’ when compared with the usual 
casting slip. 


Ill. Conclusions 


(1) The casters reported that No. 2 clay deflocculent 
slip gave ware which, when ready for finishing, presented a 
velvety surface that was easier to finish than the hard 
glazed surface on cast ware in which the conventional type 
slip was used. 

(2) No appreciable increase in the life of molds was 
noted. Asa matter of record, the first pinholes occurred 
on the 68rd filling for the usual slip and on the 67th filling 
for the No. 2 clay deflocculent slip. The molds in which 
the sodium silicate-soda ash slip was used were discarded 
after 130 fillings, owing to the formation of pinholes. The 
molds allotted to the No. 2 clay deflocculent slip were re- 
moved from service after 145 fillings, although the number 
and depth of pinholes were less than that observed on those 
molds assigned to the usual casting slip. 

In most plants, there are periods when disconcerting 
epidemics break out; one of these in this plant was a siege 
of cracked handles. A casting slip for the handle casters 
was prepared, using the No. 2 clay deflocculent. The 
handle finishers reported that this slip, when stored in 
“damp cellars,’ gave handles which would uniformly 
absorb the sprinkled water much better than with the use 
of the sodium silicate-soda ash combination, and further- 
more, that the handles did not crack. 
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Such procedure was followed for some time until it be- 
came necessary, because of a change in physical plant lay- 
out, to store the casting slip in barrels. Some livering of 
the slip was noted after standing four hours, and owing to 
the multiplicity of barrels, the problem of stirring was of 
considerable magnitude for one man. This was corrected 
by making the handle slip a blend of 50% sodium silicate- 


soda ash slip and 50% No. 2 clay deflocculent. It was 
found that smaller quantities than 22 oz. of No. 2 clay 
deflocculent per 100 lb. of pugged clay, upon standing for 
periods less than four hours, caused livering of the slip. 


EpwIn M. KNOwLES CHINA COMPANY 
NEWELL, WEST VIRGINIA 


ll. PRACTICAL PROBLEMS RELATED TO THE USE OF NO. 2 DEFLOCCULENT 
IN A VITRIFIED CHINA BODY 


By R. C. ANDERSON 


|. Introduction 

This paper deals primarily with the effect of No. 2 de- 
flocculent on a normal hotel china body in which at least 
one half of the English china clay content of the body has 
been replaced by North Carolina kaolin. 

When North Carolina kaolin was first used in the body, 
attempts were made to produce satisfactory casting slips 
with sodium silicate or sodium silicate and sodium carbon- 
ate as the electrolytes. Although these casting slips were 
used at specific gravities of from 1.65 to 1.78, with varying 
amounts of sodium silicate or sodium silicate and sodium 
carbonate, they gave poor results. In all cases, the slip set 
up hard and the pieces made were difficult to trim. Often, 
especially in the more intricate shapes, the piece stuck to 
the mold and tore when it was removed. This prompted 
the use of a different type of electrolyte and No. 2 de- 
flocculent was tried. 


Il. Specific Gravity of Slip 


Casting slips were made by varying the specific gravity 
from 1.70 to 1.80 and by increasing or decreasing an 
amount of the No. 2 deflocculent to obtain proper fluidity. 
A slip of 1.75 specific gravity is now used, with an addition 
of 0.75% No. 2 deflocculent by weight of dry body (2000 
Ib. dry body and 15 lb. No. 2 deflocculent). With this par- 
ticular body, slips above 1.75 specific gravity require too 
large an amount of No. 2 deflocculent to give proper 
fluidity, which causes the slip to set up too hard and to 
give trouble in trimming or finishing the piece of ware. 

The results with a slip of 1.75 specific gravity have been 
good. This slip sets up slightly faster than the slip made 
from an all-English china clay body, using sodium silicate 
as the deflocculent and the same specific gravity. The slip 
drains well, giving clean-cut pieces with no signs of reeving 
or stringing. The pieces trim and finish easily; this is 
particularly noticeable in cup-handle finishing; there is 
also a marked freedom from pinholing. 

The real advantage of slips made with No. 2 deflocculent 
lies in the fact that the viscosity of the slip may vary over 
a wider range than was possible with sodium-silicate slips 


without affecting the performance of the slip. This is an 
asset, particularly when a slip is made in an agitator and 
then transferred to wooden barrels for storage until it is 
used by the casters. Slips made with sodium silicate 
were difficult to control in this method of slip storage be- 
cause, upon standing, variations in viscosity often necessi- 
tated additional work on the slip in wooden barrels to get 
proper results. This has not been necessary with No. 2 
deflocculent slips; when the proper specific gravity and 
viscosity are obtained in the agitator, no additional work 
is necessary. 


lll. Amount of Electrolyte Needed 

For comparison, the amounts of electrolyte needed to 
give proper fluidity in casting slips of 1.75 specific gravity 
are as follows: (1) No. 2 deflocculent (N. C. clay body): 
dry body plus 0.75% No. 2 deflocculent; (2) sodium sili- 
cate (all-English china clay body): dry body plus 0.3% 
sodium silicate; and (3) sodium silicate and sodium carbon- 
ate (all-English china clay body): dry body plus 0.25% 
sodium silicate and 0.10% sodium carbonate. 

From laboratory tests, it has been determined that No. 2 
deflocculent may be used in a china body using all-English 
china clay with equally good results. 

In making casting slips from bodies in which the North 
Carolina clay has been increased up to 100% (the total 
kaolin content of the body), it is necessary to increase the 
specific gravity up to 1.80 to 1.82, with additions of 
0.95 to 1.20% No. 2 deflocculent to give proper fluidity 
and casting results. 


IV. Summary 
(1) Sodium silicate or sodium silicate and soda ash, as 
electrolytes, will not give good casting slips with china 
bodies in which there is a large amount of North Carolina 
kaolin. 
(2) Deflocculent No. 2 gives good results; it is necessary 
to use more than twice as much, but the end results seem to 


justify additional cost. 


D. E. McNico, Pottery COMPANY 
CLARKSBURG, WEST VIRGINIA 
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Ill. ADWANTAGES OF DEFLOCCULENT NO. 2 IN CASTING SLIPS 


By R. J. GREENE 


Introduction 

The whiteware body necessary for the production of re- 
frigerator accessories, range accessories, letters for outdoor 
advertising, and novelties is used in the form of casting 
slip. Allof the labor isday work. The gravity-hose system 
and a patented mechanical casting machine are used. 

The majority of the ware produced is precision ware; 
all of it must be “‘firsts,’’ with no market for ‘‘seconds.”’ 
Deliveries, in most cases, are ‘‘rush’’ and production is 
usually scheduled. Molds must be kept toa minimum and 
at the same time a limited schedule of hour, day, and week 
must be held. These are the conditions under which the 
use of deflocculent No. 2 in casting slips has been found to 
be advantageous. 

Previously only silicate of soda and soda ash were used. 


Il. Labor Saving 


When silicate of soda and soda ash were used, it was 
necessary to sponge out all of the molds every morning 
before pouring in order to clean out the soda ash. With 
the use of deflocculent No. 2, this cleaning of the mold is 
entirely eliminated. 

With silicate of soda and soda ash, the ware was harder 
in the dried state, and most ware had to be finished with a 
knife and then sponged. With deflocculent No. 2 a knife 
is rarely used except in the case of a chipped mold. 


Ill. Reclamation of Scraps 

With silicate of soda and soda ash, only 10% of scrap 
material could be used; with deflocculent No. 2, 100% 
scrap material may be used. These scraps are used in 
casting, jiggering, and dry pressing. The reclaiming of 
scraps is accomplished by slipping the scraps with as much 
water as possible, keeping it in constant agitation, pumping 
it to the filter presses, and using sacks which filter the 
water as fast as possible. The material is then pugged 
through a de-airing machine. 


IV. Control of Body 
Viscosity control was the real problem encountered in 
With silicate of soda and soda ash, weather 
If the slip is thick or 


this process. 
conditions must be considered. 
will not pour, water is added, which gives greater shrink- 
age. With deflocculent No. 2, there is no such variation. 
The slip is kept at a certain specific gravity and fluctua- 
tion in viscosity is very slight during the changing seasons. 


V. Soda Spotting 


In the production of ware, such as letters for outdoor 
advertising or those pieces in which the pouring opening of 
the mold is close to the bottom of the mold, spots often 
occurred where the slip hit the mold when silicate of soda 
and soda ash were used. These spots were hard to finish; 
they were off-color from the rest of the ware, and the glaze 
would not hold. This defect is entirely eliminated with 


the use of deflocculent No. 2. 


VI. Mechanical Operations 


In the production of condiment containers, the opening 
in the bottom is cut out with a motor cutter. Grills or 
vents have as many as twenty slots in the front which are 
made with mechanical punches. These operations with 
silicate of soda and soda ash were difficult because of crack- 
ing and pegging. With deflocculent No. 2, the ware may 
be sprung and brought back into shape with little cracking 


or pegging. 


Vil. Production 
By using deflocculent No. 2, three to five rounds per 
day may be obtained in the casting department. With 
silicate of soda and soda ash, this production could not be 
more than three rounds. 


Gem CLAy FORMING COMPANY 
SEBRING, OHIO 


IV. NOTES ON ORGANIC DEFLOCCULENTS FOR CASTING SLIP 


By F. C. HENDERSON 


I. Introduction 

For the past few years, considerable attention has been 
given to the attack on plaster molds by the two most com- 
mon casting-slip deflocculents, soda ash and sodium sili- 
cate, and as a result many organic deflocculents have been 
submitted as substitutes. 

The use of N brand sodium silicate and soda ash in the 
ratio by weight of two parts sodium silicate to one part 
soda ash has been standard in this plant for years and has 
been satisfactory. Because this slip attacked the molds, 
various organic deflocculents were used in a cone 12 vitre- 
ous body under plant conditions. 


Il. Use of Solutions with Gallic Acid 


The first work on this problem was done in 1934 after 


(1939) 


Schramm and Hall! reported on the use of sodium gallate 
as a dispersing agent. The two solutions used were No. 1, 
58 grams of soda ash and 12.5 grams of gallic acid dis- 
solved in enough hot water to make 300 cc., and No. 2, 58 
grams of soda ash and 33.5 grams of gallic acid dissolved in 
enough hot water to make 300 cc. 

With pugged clay in an amount to give 5000 grams dry 
equivalent, viscosity determinations on slip using solution 
No. 1 were made as well as a comparison of casting proper- 
ties with that of the regular production slip using sodium 
silicate and soda ash. 


1 Edward Schramm and F. P. Hall, ‘‘Notes on Casting 
Slip,” Jour. Amer. Ceram. Soc., 17 [9] 262-67 (1934); 
267. 
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The first trial, using 58 cc. of solution No. 1, produced a 
low viscosity slip, but it cast much slower than regular 
plant slip. A reduction in solution No. 1 speeded the cast, 
but the viscosity was too high for proper draining. 


TABLE I 


SoLuTION No. 1 witH Sopium SILICATE AND Metso 
PuGGED Cray (5000 grams dry equivalent ) 


Slip Solution Sodium Time of 
No. No. 1 silicate Metso flow /100 cc. 
(cc.) (cc.) (gram) (seconds) 
(a) 20 3 363/s 
(b) 25 3 151/; 
(c) 30 3 104/5 
(d) 35 3 9!/s 
(e) 20 2 0.6 21 
(f) 20) 2 0.8 14 
(g) 20 Z 1.0 12 
(h) 22 2 1.0 11 
(j) 20 2.6 93/, 
(k) 35 ).4 
(1) 10 3.6 


The specific gravity of all slips was 1.75. Slips (d), (4), 
(j), (Rk), and (l) were used for casting, and each showed (1) a 
slower casting rate than the regular slip, (2) a lower water 
retention value, and (3) good drain. The best slip was (k), 
which had the highest water-retention value, cut well, 
drained clean, and cast at a fair rate, although not as fast as 
the regular slip. The other slips were not tried for casting 
because preliminary tests disclosed poor draining qualities 
which would make them undesirable for hollow casting. 
It may be seen from Table I that ‘“‘Metso,”’ either alone or 
with sodium silicate in conjunction with the gallate solu- 
tion No. 1, is more effective in reducing viscosity than so- 
dium silicate alone with solution No. 1. 

All of these slips produced cast ware slightly more 
brittle than that produced from sodium silicate and soda- 
ash deflocculated slips. This effect probably was caused 
by the lower water-retention value, and it may be directly 
caused by the high sodium-carbonate content in solution 
No. 1, because slips deflocculated by sodium carbonate 
often show a certain amount of brittleness. 


TABLE II 
SOLUTION No. 2 WITH PUGGED CLAY 
(5000 grams dry equivalent) 


Solution No. 2 7 ce. 
Soda ash 3.5 g. 
Sodium silicate 2 g. 
Metso 1 g. 
Time of flow/100 cc. 10 sec. 
Specific gravity 1.75 


This slip was much slower in casting than regular slip; 
it also had a lower water-retention value, but it showed 
good draining and good cutting qualities. Because this 
slip appeared to be quite fluid, the equivalent amount of 
dry clay was increased to 6500 grams, resulting in a vis- 
cosity reading of 113/; sec. per 100 cc. When used for 
casting, it was comparable to the regular slip, drained 
well, cut well, and had a good water-retention value. 
This was the best slip in which sodium gallate was used. 


Ill. Use of Clay Deflocculent No. 2* 


It was found that when 0.8% of clay deflocculent No. 2 
was incorporated in the regular bodies, a slip comparable 
with the production slip was obtained. This slip, when 
cast, produced ware which was easy to cut, exhibiting a 
putty-like texture which evidently means that the slip 
retains more plasticity when deflocculated than slips using 
soda ash or sodium silicate. This effect tends to bear out 
the claim that casting scrap used with this deflocculent can 
be put with the jiggered scrap without a noticeable shorten- 
ing of the body. 

This slip was prepared in large quantities, and a plant 
experiment was conducted. Upon standing overnight, the 
slip jelled badly and would not return to its original vis- 
cosity even by vigorous agitation; therefore more defloccu- 
lent had to be added each morning. In casting ware, 
particularly teapots, the slip would jell in the mold before 
it was ready toempty. Slip would jell in the spouts and 
even with vigorous shaking would not run out. This fea- 
ture alone made it impossible to use this deflocculent. 


IV. Use of Clay Deflocculent No. 5* 


At least 2% of clay deflocculent No. 5 was required to 
produce the desired viscosity (curve Z, Fig. 1). This slip 
jelled badly when allowed to stand without agitation, mak- 
ing it undesirable for use. By using 0.1% tannic acid 
with less of the No. 5 deflocculent, a slip was produced with 
desirable viscosity (curve D). Using 0.15% tannic acid, 
a slip of good viscosity was obtained with only 1% of 
No. 5; further additions of No. 5 decreased the viscosity 
to a much lower limit than that obtained with No. 5 
alone (curve C). These slips, however, with tannic 
acid jelled as badly as the slip with No. 5 alone, which 
made the use of the No. 5 deflocculent impractical. 


* R. T. Vanderbilt Co. 
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Fic. 1.—Curve A, 2 parts sodium silicate to 1 part soda 
ash; curve B, 0.12% Kassler Braun constant and sodium 
silicate and soda ash as variables in 2 to 1 ratio; curve C, 
0.15% tannic acid constant and clay deflocculent No. 5 
as variable; curve D, 0.10% tannic acid constant and clay 
deflocculent No. 5 as variable; curve E, clay deflocculent 
No. 5 as variable. 
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Hydrometer Method of Fineness Analysis Applied to Porcelain Enamel Slips 


V. Use of Kassler Braun* 

Kassler Braun, an organic substance appearing to be 
lignitious in character, produced flocculation. To test its 
action when used with sodium silicate and soda ash, a vis- 
cosity determination was made by using (0.12% Kassler 
Braun and by varying the sodium silicate and soda ash but 
not deviating from the 2 to 1 ratio of sodium silicate to 
soda ash. This produced a curve similar to that obtained 
by the use of sodium silicate and soda ash (see curve A, 
Fig. 1). The use of Kassler Braun made necessary more 
sodium silicate and soda ash to produce desirable defloccu- 
lation. Although there was no jelling, a paper-thin scum 
formed after standing which was easily disintegrated by 
stirring. 


VI. Use of C-35 10P' 

C-35 10P, a syrupy liquid, was claimed to be a good dis- 
persing agent, entirely volatile, with no deposit of sodium 
salts, no attack on the molds, and capable of increasing 
the dry strength of cast ware. 

Upon adding a small amount to the body, it produced a 
slight deflocculation but not enough to cause the slip to 
flow. Upon increasing the amount added, there was a 
* FE. I. du Pont de Nemours & Co. 

t Monsanto Chemical Co. 
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marked flocculation. It was found, however, that it could 
be used for deflocculating certain glazes, and in one case a 
glaze was deflocculated which would not respond either to 
sodium silicate or soda ash. 


Vil. Other Tests? 

Alkanol SA, ‘‘Neopen’’ SS, ‘“‘Duponal”’ special WA 
Paste, ‘‘Avirol”’ 80, and ‘‘Duponol’’ WA Flakes were tried, 
but they all produced excessive foaming, making them 
unsuitable for consideration. 


VII. Conclusions 

No dispersing agents have yet been found that will give 
the desirable properties of slip deflocculated with sodium 
silicate and soda ash. The sodium-gallate trials show the 
most promise, but sodium gallate has not eliminated the 
use of either (or both) sodium silicate and soda ash. 

These results are not to be taken as a condemnation of 
the various dispersing agents studied because the trials 
were made on a body which contains five different clays 
and regular city water. With different bodies, different 
clays, and a different water supply, it is reasonable to be- 
lieve that there would be a great variation in results. 

HALL CHINA COMPANY 


East LIVERPOOL, OHIO 


t Products of E. I. du Pont de Nemours & Co. 


APPLICATION OF THE HYDROMETER METHOD OF FINENESS ANALYSIS 
TO PORCELAIN ENAMEL SLIPS* 


By J. C. REIMERS 


ABSTRACT 


The application of the hydrometer method of fineness analysis for particle size and 


particle-size distribution in enamel slips has been investigated. 


Data from the investi- 


gation are presented, discussed, and compared to screen test data, and the optimum 


method and procedure are presented. 


Inherent errors and the general results and 


conclusions are given, and the application of the method to raw materials is mentioned. 
This method gives reproducible and accurate results. 


I. Introduction 
The hydrometer method of fineness analysis has been 
. its application 
The investiga- 


investigated to determine the possibility 
for the fineness analysis of enamel slips. 
tion was undertaken in view of certain inherent weaknesses 
in the data given from screen analyses. The ordinary 
screen analysis will give only two points on a fineness 
distribution curve, and this does not determine the curve 
accurately. 

The hydrometer method was chosen for investigation 
because it seemed to offer the strongest practical possi- 
bilities to procure the necessary data in the most con- 
venient and rapid manner. 

The method was developed originally by Bouyoucos! 


* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, IIl., April 19, 1939 (Enamel 
Division). Received February 17, 1939. 
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for work on soils. Later investigators, e.g., Casagrande,? 
developed the technique to the point of making nomo- 
graphic charts that simplified the calculations. Thoreen* 
checked the method for adaptation to Portland cements; 
Biddle and Klein‘ used an adaptation of the method for 


1(a) G. J. Bouyoucos, ‘“‘Hydrometer Method for 
Making a Very Detailed Mechanical Analysis of Soils,”’ 
Sotl Sct., 26, 233-88 (1928); (b) “Hydrometer Method 
in the Study of Soils,” zbzd., 25, 365-69 (1928); (c) ‘“Hy- 
drometer Method for Making a Mechanical Analysis of 
Soils,’’ Bull. Amer. Ceram. Soc., 14 [8] 259-62 (1935). 

2A. Casagrande, Hydrometer Method for Determi- 
nation of Fineness Distribution of Soils. Julius Springer, 
Berlin, 1934. 

3R. C. Thoreen, ““Comments on Hydrometer Method 
of Mechanical Analysis,” Public Roads, 14 [6] 93-105 
(1933). 

4S. B. Biddle, Jr., and A. Klein, ‘‘Hydrometer Method 
for Determining Fineness of Portland-Puzzolan Ce- 
ments,” Proc. A.S.T.M., 36 [Part II] 310-22 (1936); 
Ceram. Abs., 16 [6] 181 (1937). 
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a special type of Portland cement which could not be 
screen-tested; and Willis and Johnston® used the method 
on Portland cement. Norton® has used the method 
preferentially in his work on clays. 

The general opinion of these investigators was that 
this method is accurate and rapid, and their results and 
conclusions confirmed the choice of the method as one 
worthy of investigation for this particular problem. 

The method used and described here is an adaptation 
of several methods recorded in the literature but with 
particular reference to the problem involved. 


ll. Theoretical Considerations 
The entire method, like all sedimentation methods, is 
based on Stokes’ law which deals with the factors govern- 
ing the rate of particle sedimentation and is generally 
expressed by the following equation: 


_ 2gA%(dy — dm) 


equivalent radius of falling sphere (cm.). 


Where A 
V velocity of particle (cm./sec.). 


g gravitational constant. 
7 = viscosity of medium (poises). 
d, andd, = densities of particle and medium, 


respectively. 


To obtain the value for A in terms that are more synony- 
mous with standard practices, known values for the con- 
stants, which may be substituted in this formula, will also 
tend to simplify the equation for calculation; known 
constant values are substituted which may be verified 
in any handbook or reference book. 

The substituted formula is as follows: 


1.837 nH 108 


Hs. (2) 
Where A = diameter of equivalent settling sphere (1). 
n = viscosity of liquid medium (poises). 
H = distance particle settled (cm.). 
t = time for H settlement (sec.). 
Sp and sm = specific gravities of particle and 


medium, respectively. 


The particle size in microns (thousandths mm.) thus 
gives a means of expressing the test results. Table I 
shows the approximate theoretical screen mesh comparable 
to given micron openings; wire screens are woven only 
up to 400-mesh. 

Table I shows that to get a full classification of fineness 
on any ground material would involve a great deal of time 
even if it were possible to get the available screens. 

Several important assumptions that must be made in 


5 E. A. Willis and C. M. Johnston, ‘“‘Mechanical Analysis 
of Portland Cement by the Hydrometer Method,” Public 
Roads, 15, 76-78 (May, 1934). 

6 F. H. Norton and S. Speil, ‘‘Measurement of Particle 
Sizes,”” Jour. Amer. Ceram. Soc., 21 [3] 89-97 (1938). 

7 C. Hodgman and N. Lange, Handbook of Chemistry 
and Physics, 16th ed., p. 1277. Chemical Rubber Pub. 
Co., Cleveland, Ohio. 

8 Horace Lamb, Hydrodynamics, 5th ed., p. 567. 
bridge Univ. Press, London and New York (1930). 
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TABLE I 
Screen Opening u Screen Opening u 
mesh (mm./1000) mesh (mm./1000) 
200 74 635 20 
250 61 700 18 
270 53 795 16 
325 43 850 15 
400 38 1270 10 
425 30 2540 5 
510 25 


this work are that (1) Stokes’ law defines the rate of 
particle settlement; (2) the mixture is homogeneous as 
to gravity at the start of the test; and (3) the particles 
are uniformly dispersed. 

In extremely accurate work, it is also necessary that 
the cross-section area of the sedimentation tube be quite 
large compared with a similar area of the hydrometer 
bulb. The amount of material added should not raise 
the specific gravity of the medium more than 6%. 

In experimental work and practical plant operation, 
certain of these conditions may be violated without 
sacrificing any great amount of accuracy, but they should 
be kept in mind. 


Ill. Calculations 

Certain calculations are required from the data to obtain 
the necessary information. The particle sizes are cal- 
culated from Stokes’ law by means of equation (2). The 
only two variables in the equation for a given liquid and 
particle are the distance and the time for the settlement. 
The H term, the distance of fall in centimeters, is the dis- 
tance from the liquid level to the center of gravity of the 
hydrometer bulb. In this work, the H term is not a direct 
measure of length along the hydrometer from the center 
of the bulb. When the hydrometer is inserted, the level 
of the liquid rises to compensate for the volume occupied 
by the hydrometer bulb. If the direct length were 
measured along the hydrometer, an error would be intro- 
duced into the calculations. The rise of this liquid must 
be compensated for, and the method for this compensation 
is as follows: 


Let h = length of hydrometer bulb. 
ho = length along wall of tube occupied before 
immersion by volume of suspension in which 
the hydrometer bulb floats after immersion. 
H, = depth of immersion of top of hydrometer bulb. 
V = volume of hydrometer bulb. 
A = cross-section area of tube. 
H = effective depth of immersion (equal to distance 


particle settles in time, ¢). 


The insertion of the hydrometer raises the liquid level 
a distance in centimeters equal to V/A, or on a volumetric 
basis. 


hoA = hA-—V or ho =h-— V/A. 
Hy + ho/2. 
H, + '/2(h — V/A) (3) 


This equation will give the means to determine values 
of H that may be substituted in the Stokes’ law equation; 
these H values should be tabulated after they are computed 
and the tabulation should be according to the gravity 
markings on the hydrometer. 

If large sedimentation tubes were used in the work, this 
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correction would not be required (such tubes are imprac- 
tical, and the correction for the introduction of the 
hydrometer therefore must be used). 

The tabulations of equivalent H values for given gravity 
markings will increase the speed of calculation and will 
also tend to reduce the possibility of errors. 

The values for ¢ (in seconds), obtained 
in the operation, are substituted directly 
in the formula. 

Particle-size distribution is calculated 
from the specific-gravity readings. From 
the assumption of the validity of Stokes’ 
law, it follows that all particles of size 
A will have settled distance H after 
time ¢. Because the particles are uni- 
formly dispersed at time ¢, they will have 
the same distribution at plane H as at the 
start of the test. Inasmuch as there will 
be no particles greater in size than A 
at plane H and at time ¢ and as the 
distribution of particles of diameter A 
(and smaller) is the same at plane H 
as at the start of the test, the specific- 
gravity reading, R, of the suspension at 
depth H and time ¢ is a direct measure 
of the concentration of all particles of 
size A, and smaller. 

To determine the concentration of all 
particles of size A and smaller in the 
sample, the procedure is as follows: 


-/5.50m- 


Fic. 1. 


Let W _ = total weight of all particles of size A (or 
smaller) in sample. 
V = total volume of suspension. 
W/V = weight of solid material/unit volume of 
suspension at depth H and time ¢. 
W/Vsp = liquid volume displaced by this material. 


(1—W/Vs,)= weight/unit volume of liquid. 


The specific gravity of the suspension then may be written 


as follows: 
Sp — sm) W 
( Sp ) 


(——) V. (4) 


Sp — Sm 


For convenient plotting, the particle-size distribution 
is expressed best as a percentage factor of the total sample 
(W%), with Wo as the original sample weight. 


IV. Apparatus 
The apparatus needed for this work is as follows: 


(1) An accurate hydrometer with a working range from 
1.0000 to 1.0700 (preferably of the streamline-bulb 
type and accurate over the entire range to 0.0005)*; 
(2) an accurate thermometer, covering the range from 
0° to 100°F; (3) an accurate balance sensitive to 0.1 


* Such a hydrometer may be obtained from the Taylor 
Instrument Co., Rochester, N. Y., and is known as No. 
H 8132. Other types of hydrometers will work, but this 
type, built to these specifications, is highly satisfactory 
and of the desired and required accuracy. 
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gram; (4) a stopwatch; (5) a 1000-ml. sedimentation 
tube; (6) a receptacle to weigh the sample (this may 
be an ordinary laboratory beaker of approximately 200-ml. 
capacity; (7) a means to determine accurately the moisture 
of the sample slip material when the work is on wet enamel 
slips (the moisture should be determined accurately within 
0.1%); and (8) an accurate means to determine the 
average specific gravity of the slip materials (a Le Chatelier 
flask is satisfactory, and the specific gravity should be 
determined with an accuracy of 0.01). 


V. Test Procedure 


(1) A weight of slip that will give a 100-gram equiva- 
lent of dry slip material is used for the sample. This 
sample is weighed out (with the designated accuracy) in 
the receptacle and is washed from the weighing receptacle 
into the sedimentation tube with water at 68°F. 

A special sodium-silicate solution of 50 ml. is added to 
this mixture (the sodium silicate used was a standard- 
type alkali to silicate ratio of 1 to 3.22; the commercial 
solution is approximately 41°Bé). The 41°Bé syrup is 
diluted with water approximately to a 26.5°Bé mixture 
at 68°F. This solution should be checked further by 
diluting a 50-ml. amount to 1000 ml., and the specific 
gravity at 68°F should be 1.0100. 

The mixture in the tube is made up with water exactly 
to 1000 ml., and the temperature should be held constant 
at 68°F. 

It is advantageous to add 1 or 2 drops of amyl or octyl 
alcohol to this volume. This addition will tend to reduce 
the surface tension of the liquid on the hydrometer stem, 
the frothing tendency of the slip materials when agitated, 
and the effect of any dirt on the hydrometer stem. 

When the mixture reaches the necessary temperature, 
it is ready for agitation. The palm of the hand is placed 
over the end of the tube, and the mixture is agitated by 
inverting and righting the cylinder, which should be done 
carefully, approximately 30 times per minute. A small, 
thin rubber pad that fits into the palm of the hand will 
help prevent spilling the contents. The agitation is con- 
tinued exactly one minute. The tube is then righted on a 
solid base, and the top portion of the glass is wiped free 
from remaining particles to facilitate the vision. The 
hydrometer is carefully inserted to minimize the dis- 
turbance of the settling particles, and gravity-scale readings 
are taken at intervals. In this work, the stopwatch was 
started just before agitating the mixture to eliminate 
possible errors in the timing. The readings throughout 
were taken at the end of the first minute of standing, 
the second minute, fourth, sixth, eighth, and tenth. 
Other intervals may be used, but any interval less than 
one minute will be impractical because the material 
is settling so rapidly that it is impossible to get an 
accurate reading of the hydrometer. To aid in reading 
the meniscus, a beam of light may be focused on the liquid 
level so that the meniscus may be read accurately. The 
top of the meniscus must be read because of the opacity 
of the suspension and a correction of 0.0005 must be added 
to the gravity reading. 

(2) To make this entire procedure for the calculations 
clear, an example is given of the data and calculations for 
one of the enamels tested in the investigation. 
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Enamel No. 12: moisture 29.6%; particle gravity 2.95; 
medium gravity 1.010; weight of slip 142.1 g.; dry 
sample weight 100.0 g. (Wo); temperature 68°F; vis- 
cosity of medium 0.0102 poise*; volume 1000 ml. 


d .837 108 H 


A? = —--— (from equation (2)). 
Sp — Sm 
1.837 -0.0102 - 108 
Ke = = 9660. 
2.95 — 1.0100 
v = (5) 
fA = 
100-V-s 
W%= =——_(R — sm) (from equation (4)). 
— 
100-1000-2.95 
= - == 1520. 
100 (2.95 — 1.0100) 

W%= — Sm). (6) 
1 A u 
(sec.) R H H/t(v) <A? (4) (R— sm) (%) 
60 1.0686 7.42 0.1237 1196 34.6 0.0585 88.9 
120 1.0622 8.57 0.0714 690 26.3 0.0522 79.3 
240 1.0550 10.10 0.0422 408 20.2 0.0450 68.4 
360 1.0511 11.00 0.0306 296 17.2 0.0411 62.5 
480 1.0487 11.54 0.0241 233 15.3 0.0387 58.8 
600 1.0465 12.14 0.0202 196 14.0 0.0365 55.9 


* Determined by L. H. Walker on an Ostwald vis- 
cosimeter at the Pfaudler Co. 


(3) The results heretofore have been plotted on semi- 
logarithmic paper, using the particle size in microns as 
abscissae on the logarithmic scale and the percentage 
distribution as ordinates along the natural scale (see 
Figs. 2 and 3 for curves from this plotting). The curves, 
in general, show reasonable similarity. Any slight differ- 
ence, however, is masked by this means of plotting. Ifa 
natural scale is used both for ordinate and abscissa and 
the particle-size distribution is plotted as ordinate with 
the particle size as abscissa, the curves are not so closely 
interlocked, and small differences show up quite readily 
(see Figs. 4 and 5 for data plotted in this fashion). 


Vi. Test Results 


Eleven commercial enamels were tested for fineness on 
a standard 200- and a 325-mesh screen. The method of 
testing was the same as the Porcelain Enamel Institute 
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standard. Two separate samples were used, 1.e., a new 
sample for each screen, so that the residue on the 325- 
mesh screen also included the residue on the 200-mesh 
screen. For comparison with this work, a correction was 
made for the difference in sample weight. The results on 
the two screen tests, therefore, were multiplied by a factor 
to give a standard sample weight, and the curves from 
the hydrometer test were interpolated to give the residue 
on an equivalent micron basis. The results are tabulated 
in Table II. 


] 7 
| 

| | 

| 

| | 

4 

| 

| 

| | | 
80 70 60 50 40 30 
Size distribution (% by wt) 
Fic. 4 


Microns 


9000 0 50 70 
Size distribution (% by wt) 
Fie. 5. 


Samples in all cases were presumed to be accurate and 
to represent a true distribution of the complete slip. In 
no case did data from the hydrometer tests show any 
portion of the fineness distribution curve above 50u. It 
was practically impossible to make an accurate determi- 
nation of the percentage and size of particles larger than 
this as they settled out of the mixture too rapidly. 
The velocity of these particles is probably greater than 
the tendency of the hydrometer to balance itself unless 
the hydrometer has a very long stem and a consequently 
large bulb. Such an instrument would be too awkward 
for practical use, and it would be difficult to get a satis- 
factory sedimentation tube to use for this instrument. 
The comparisons were made therefore against the screen- 
test data from a standard 325-mesh screen, and the screen 
tests were made in accordance with the standard method. 

In procuring the data for the hydrometer tests, all the 
enamels were checked in duplicate. The duplicate deter- 
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minations, in some cases, were made using different 
hydrometers, samples, and sedimentation tubes with a 
different operator on the duplicate work. Figure 6 
shows the possible variations encountered in checking the 
results. In this particular case, there were two different 
operators and two different sets of hydrometers, sedimenta- 
tion tubes, and samples used; the samples were permitted 


Microns 


| | 
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| Hydrome/ser No. Z (samp eN zy 
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Size distribution (%by wih) 
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to vary in moisture content in the original sample. The 
points for determining the curve were different, but the 
curve determined in each case was practically a duplicate 
within the possible experimental error. The check dupli- 
cate data obtained showed that the error in operators, etc., 
was negligible. The data also showed that the results are 
reproducible in all significant details. 


TABLE II 


Screen tests Screen tests 


(P.E.I. (calculated 100 g. 

standard) dry basis) 43 yu wt. 

Enamel (from 
No. 200-mesh 325-mesh 200-mesh 325-mesh curve) Error 
1 5.89 18.19 8.1 25.4 24.9 —0.2 
2 6.71 18.09 9.8 26.2 32.4 +5.7 
4 6.81 18.50 9.4 25.5 24.6 —0.9 
5 9.96 23.33 14.7 33:3 32.6 —-0.7 
6 4.65 18.06 6.7 26.0 2.2 +1.2 
5.39 16.60 120 22.4 28.2 +5.8 
8 9.31 23.63 13.10 33.25 33.8 +0.6 
9 10.61 22.63 16.6 35.4 35.6 +0.2 
10 5.1 16.53 7.8 25.4 24.8 —0.6 
1l 0.0 0.83 0.0 1:2 1.4 —0.2 
12 0.02 1.45 0.03 ae | 1.6 —0.5 


Table II shows that in general there is a close agree- 
ment between the standard screen-test results and the 
hydrometer results. Where there is a marked divergence 
in Table II, it is fairly evident that the screen tests are 
not in close agreement; e.g., in enamel No. 2, the results 
on the 325-mesh screen do not seem to be in relation to 
the results on the 200-mesh screen. This is also true of 
enamels Nos. 6 and 7. 

The results indicate that the agreement is reasonably 
close for all control and research work on finenesses beyond 
the range of ordinary screens. 

There are possibilities of error caused by temperature 
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changes. For this reason, it is necessary to hold the 
temperature as near as possible to 68°F. If this pro- 
cedure is entirely impractical, a temperature correction 
chart may be made up which will cover the variation of 
gravity changes with temperature. A _ similar chart 
should also be made up for the change of liquid viscosity. 

Norton® advises that a simple way to correct for tem- 
perature changes is to run a blank determination at the 
same time as the original, to note the reading of the 
hydrometer in the blank solution, and to correct for this- 
in the test solution. This is easily done, but the rate of 
viscosity change is hard to compensate for in a similarly 
simple fashion. The viscosity chart, however, may be 
made up from data obtained from an Ostwald viscosimeter, 
and this chart will greatly simplify the corrections. 

There may be some discrepancies induced from the 
difference in settling rates between a truly spherical 
particle and ordinary enamel particles. The milled enamel 
particle generally is angular in shape, even with finer 
grinds, but apparently little difference exists in the enam- 
els (which are representative slips of a commercial nature) 
covered in this investigation. 

There is considerable error induced in the actual results 
plotted on natural scales if a sample smaller than 100 
grams dry weight is used. This error is explained by 
the fact that the location of the plane of average gravity 
and homogeneous mixture is such that with a smaller 
sample the method of measuring the length of particle 
fall is in error. This difference will not show in plotting 
on a semilogarithmic paper, but it is shown distinctly on 
natural-scale graph paper. 

This method for determining the fineness distribution 
of enamel slips is rapid. The total time required to 
determine the data is approximately 15 minutes. A 
table for individual enamels giving their average slip 
specific gravity may be prepared, and the moisture in 
the slip computed volumetrically. This will save time 
in determining the amount of moisture and equivalent 
weight of sample. 


Vil. Application for Control Work 


In plant control work of the milling operation, it is not 
necessary to calculate the data. Once a standard has been 
determined for a given enamel the gravity readings of the 
hydrometer over a settling period will serve as an accurate 
and satisfactory check on the operation. The results 
will be fully as accurate as any screen tests, and the need 
for the close tolerances as given before is not so great. 
Moisture determinations accurate to +0.25% are satis- 
factory. Sample weights accurate to +0.25 gram are also 
satisfactory. The specific gravity of the slip materials 
need be determined only in setting up the original 
standard. This accuracy should be maintained. In plant 
work at the writer’s plant, the moisture is determined 
volumetrically using the average specific gravity of the 
slip materials, and the results maintain the necessary 
accuracy. 

The temperature of 68°F was taken arbitrarily, but any 
reasonable temperature is satisfactory. The tempera- 
ture variation of +2°F is permissible in plant work. 
In selecting the temperature to be used, an average tem- 
perature that is reasonably easy to obtain and maintain is 
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highly desirable. The temperature of 68°F is such a tem- 
perature and in this work it is easily used. In some cases, 
a higher or lower temperature may be more desirable for 
year-around work. The only necessity is to measure the 
temperature accurately and to stay within the allowable 
limits. In running check tests, identical temperatures 
should be used, and in all cases, the data should include a 
record of the temperature. 


Vill. Conclusions 


(1) The hydrometer method is accurate and rapid for 
determining the fineness and fineness distribution of 
enamel slips; (2) it is satisfactory for research and control 
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work on the milling operation; (3) the method gives data 
on fineness that are impossible or impractical to obtain 
in screen tests; and (4) the method may be used on 
enamel raw materials and dry milled enamel powders. 


Acknowledgment 

The author wishes to thank L. H. Walker, S. C. Orr, and 
B. A. Rice of The Pfaudler Company for their assistance 
in this investigation; the Ferro Enamel Corporation for 
the samples of commercial enamels covered in the investi- 
gation; and The Pfaudler Company for the permission to 
publish the investigational work. 
THE PFAUDLER COMPANY 


Evyria DIvIsion 
Evyria, OHIO 


EFFECT OF EVACUATION ON GROUND-COAT ENAMELS* 


By R. L. STONE AND JOHN J. AMERO 


ABSTRACT 


A study is made of the effect on the properties of a ground-coat enamel when sub- 
jected to a vacuum of 28 in. of mercury. The results of the investigation show that 
significant improvement is made upon the aging and adherence properties when the 
enamel slip is placed under vacuum, especially preceding application. 


|. Introduction 

(1) Purpose 

The purpose of this investigation was to determine the 
effects produced on the properties of a sheet-iron ground- 
coat slip by exposing it to a partial vacuum either during 
the milling operation or just before dipping. Particular 
attention was given to such properties as milling time, ag- 
ing and rate of loss of set, viscosity, draining, firing be- 
havior, and adherence. 


(2) Review of Literature 

The authors made an extensive study of all available 
literature but could find only one reference bearing any 
direct relation to this subject. Ina report on an investiga- 
tion of the effects of pressure upon milling, Fellows! states 
that ‘‘there was slight increase in milling time when the 
pressure at which the enamel was milled was increased.” 
He also exposed the enamel to 17 in. of vacuum, but he 
made no comment as to its effect. 


Il. Laboratory Investigation 
(1) Composition 


Two enamel batches of the same composition were milled 
separately, one under normal pressure and the other 
under 28 in. of vacuum. The composition of the batch is 
as follows: 


* Presented at the Forty-First Annual Meeting, 
American Ceramic Society, Chicago, Ill., April 19, 1939 
(Enamel Division). Received February 17, 1939. 

1R. L. Fellows, ‘‘Study of Effects of Variables on Ef- 
ficiency of Ball-Mill Operation,’”’ Better Enameling, 9 [2] 
13 (1938). 

t This vacuum is given on the basis of inches of mer- 
cury, _ in. being considered a perfect vacuum (Raleigh, 


Hard ground-coat frit 50.00 Ib 
Soft ground-coat frit 50.00 “ 
Vallendar clay (lump form) 6:00 * 
No. 42 body feldspar (high potash) 2.00 * 
Borax 5.00 oz 
Magnesium carbonate 2-00 “* 
Bentonite 0.60 * 
Water 57 . 67 Ib. 


Both batches were milled to a fineness of 5.5 grams on 200- 
mesh from a 100-gram sample. The milling was done ina 
12- by 18-in. porcelain-lined mill. 


(2) Aging 

The slips were aged at an average temperature of 82.5°F 
for a period of time as shown in Fig. 1. During the aging 
period, dipping weights were made at 24-hour intervals in 
order to study the effect on aging time. Before each dip- 
ping, the slip was agitated thoroughly to insure uniform- 
ity. As soon as the dipping weights had become approxi- 
mately constant, the slips were adjusted to a standard dip- 
ping weight of 32 grams per sq. ft. by the addition of water. 


(3) Sampling 

At the end of the aging period, one-quart samples from 
both the evacuated and nonevacuated slips were taken 
every other day for the first week, every third day for the 
second week, and every fourth day thereafter. Each time 
a new sample was taken, the specific gravity, dipping 
weight, and the viscosity were determined. The sample 
was adjusted by adding borax solution and water to the 
standard dipping weight, and it was tested in the same 
manner as the unadjusted slips. No further adjustment 
was made upon these latter samples, which were saved and 
tested each time a sample was removed from the larger 
batches. An 18-gauge sheet, 11 by 4 in., was dipped in each 
slip after each adjustment. These sheets were fired to 
determine the defects and adherence properties. All firing 
was done at 1640°F for two minutes. 
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(4) Evacuating Slip after Milling 


About 4 quarts of slip, 28 days old (from time milled), 
were placed in a 2-quart laboratory jar mill with a few 
balls and was allowed to agitate for a period of five min- 
utes. The slip was subjected to a vacuum of 28 in. of 
mercury for three minutes, removed from the mill, and the 
dipping weight was determined and compared with that 
obtained with a previously dipped nonevacuated slip. 


(5) Testing Adherence 

A cross-bending machine of standard design was used to 
determine the fired adherence of the ground coats. The 
point at which fine hairline cracks appeared (determined 
by the use of reflected light from the specimen) was taken 
as the failure point. 


Ill. Discussion of Results 


(1) Effect of Evacuation on Milling Time and Aging 

Period 

The vacuum used in milling had little or no effect upon 
the rate of milling. The aging characteristics of the two 
batches, however, showed considerable variation (see Fig. 
1). The evacuated batch leveled off about 24 hours earlier 
than the nonevacuated. Aging was accelerated in the 
evacuated slip because the air film had been removed from 
around the particles, which increased the surface exposed 
to solution action and enabled equilibrium conditions to be 
attained in a shorter time. 
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Fic. 1.—Effect of evacuation on aging period. 


(2) Effect of Evacuation on Application Properties 

Figure 2 shows the dipping weights and viscosities of the 
slips which were adjusted only at the end of the aging 
period. Both the dipping weights and viscosities were 
lower for the evacuated slip than for the nonevacuated. 
Although this variation did exist, the fired properties of 


(1939) 


the two slips were practically the same except for the ad- 
herence, which was considerably higher for the evacuated 
slip. Little if any difference could be noted in draining 
properties of the two slips. As time passed, both required 
about the same amount of borax for proper adjustment. 


T 

re + +—} +—+ + ++ 4—}—4 


Fic. 2.—Effect of evacuation on dipping weight and 
viscosity. 


(3) Effect of Evacuation on Fired Properties 

The fired properties of the two slips showed little varia- 
tion as far as could be determined by observation. There 
was considerable difference, however, in the adherence of 
the unadjusted and adjusted slip, respectively, as shown in 
Figs. 3 and 4. In both instances, the evacuated slip had 
much better adherence, especially during the 10 days fol- 
lowing the aging period. The unadjusted evacuated slip, 
five days after milling, showed an adherence 33% higher 
than the unadjusted nonevacuated slip for the same period 
of aging. The evacuated slip had a much higher specific 
gravity (7.e., a greater content of solid per unit volume of 
slip) than the nonevacuated slip of the same viscosity and 
dipping weight. 


(4) Results on Slip Evacuated Just before Dipping 
That portion of slip which was agitated for five minutes 
and evacuated (28 in. of vacuum) before dipping showed 


much promise. The evacuated slip had a dipping weight 
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Fic. 3.—Effect of evacuation on adherence; slip not 
adjusted to proper dipping weight except immediately 
after aging period. 
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of 6.2 grams per sq. ft. greater than that of the non- 
evacuated sample. The evacuated slip also had about 
14% greater adherence than the nonevacuated. 


Inasmuch as this slip was nearly one month old when 
tested, such a method seems to offer numerous practical 
possibilities, e.g., (1) the use of a slip of higher specific 
gravity for any given dipping weight (because of the ab- 
sence of any occluded air) and greater homogeneity, re- 
sulting in better adherence and (2) the reclaiming of slips 
which have become useless because of loss of set. 


(5) Amount of Vacuum 


To obtain good results, it is essential that at least 28 
in. of vacuum be used. Even with 26 in., the benefits 
realized were negligible. The primary purpose of evacuat- 
ing the slip is the removal of the minute occluded air 
bubbles introduced into the slip (1) by films adhering to the 
frit or (2) by the violent agitation during the milling 
operation. 

The larger air bubbles, owing to their relatively lower 
surface tension, can readily free themselves, and the very 
small ones remain in the slip causing lower adherence and 
inhomogeneity. No specific period of time is given for 
which the slip should be held under vacuum because, when 
the desired amount is reached, continued application 
would have no further effect. 
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Effect of evacuation on adherence; slip adjusted 
each time dipping weight was taken. 


Fic. 4. 


IV. Conclusions 

(1) Evacuation of enamel slips during or immediately 
after milling benefits them by shortening the aging period 
and increasing the fired adherence. 

(2) Evacuation prior to application shows commercial 
possibilities in recovering old slips and increasing adher- 
ence. 

(3) A vacuum of 28 in. or more should be used. 
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EFFECT OF VARIOUS FACTORS UPON ABRASIVE RESISTANCE OF 
PORCELAIN ENAMELS* 


By CLARK HuTCHISON 


ABSTRACT 


The amount and kinds of opacifiers in use were found to affect abrasive resistance. 
The clay and water contents, set, and firing conditions also affected the abrasive re- 
sistance of some enamels, but fineness of grind and weight of application had no effect. 
The use of methylene blue as a dye in acid-resisting enamels had no effect on abrasion, 
nor did method of application of acid-resisting enamels. Four types of enamels were 
used in this study, (1) an opaque sheet steel, (2) a superopaque sheet steel, (3) an opaque 
acid-resisting, and (4) a white leadless cast iron. Abrasion tests were made according 
to the method outlined in the Tentative Standard Test for Resistance of Porcelain 
Enamels to Surface Abrasion (Porcelain Enamel Institute). 


I. Introduction 

Because most enameled ware is subjected to surface 
abrasion of some kind, resistance to abrasion is a necessary 
quality of porcelain enamels. 

A study was made to determine what factors affect 
resistance to abrasion and how they affect it. No at- 
tempt was made to study frit composition in relation to 
abrasion resistance, and only those conditions which 
might be encountered in any plant have been taken into 
consideration, viz., mill additions, set conditions, firing, 
and fineness and weight of application. The tests with 
opacifiers and their relation to abrasive resistance have 


* Presented at the Forty-First Annual Meeting, 


American Ceramic Society, Chicago, Ill., April 18, 1939 
(Enamel Division). Received March 11, 1939. 


been confined to opaque and superopaque sheet-steel 
enamels. The effect of the other conditions upon abra- 
sion resistance has been noted on an opaque acid-resisting 
sheet-steel enamel, a leadless white cast-iron enamel, as 
well as on the opaque and superopaque enamels. 


Il. Procedure 


(1) Abrasion Tests 

The essential steps! in the method for making abrasion 
tests are (1) to read the specular gloss of a sample, (2) to 
subject it to a controlled abrasive treatment, and (3) to 


t For details of procedure and specifications of equip- 
ment, see Test for Resistance of Porcelain Enamels to 
Surface Abrasion, a Tentative Standard of the Porcelain 
Enamel Institute, October, 1938. 
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Studies on Abrasive Resistance of Porcelain Enamels 


re-read the specular gloss. The final reading is divided 
by the initial reading to get the percentage of gloss re- 
tained. This value is called the ‘‘abrasion index’’ or 
index of abrasion resistance. 

The test specimens were 11 sq. cm. (4.33 in.); the steel 
specimens were of 16-gauge steel; and the cast-iron speci- 
mens were 3/s to 3/4 in. thick. All of the samples had a 
ground coat and two cover coats, each applied by spraying. 

Before taking initial gloss readings, specimens were 
rinsed with a 1% warm solution of trisodium phosphate, 
rinsed in water, rinsed in methyl alcohol, and dried to 
remove all dirt or surface film. Gloss readings were taken 
on a Hunter multiple-purpose reflectometer, four readings 
being taken on each sample. At the time of reading, 
one edge of each sample was marked so that after the 
abrasion treatment corresponding readings could be made. 

The specimens were then placed in the specimen holder. 
Two grams of standard feldspar and 150 grams of rust- 
resisting, alloy ball bearings were introduced into the 
holder with 5 cc. of distilled water. The specimen hold- 
ers were so constructed that neither water nor material 
could escape. Covers were clamped on and the specimen 
holders were placed in a Ro-Tap machine (like a stack of 
sieves), the hammer being out of striking position. 

The marked edges of all samples were placed in the 
same plane. The Ro-Tap machine was operated for 6!/2 
minutes and stopped; the specimens were rotated through 
a 90-degree angle and were treated again for 6!/, minutes. 
The scrubbing effect was brought about by the oscillating 
of the Ro-Tap machine. This machine was inclosed and 
the temperature was kept at 93°F. 

After treatment, the test specimens were rinsed with 
tap water and were allowed to dry. Readings were again 
taken for specular gloss with the specimens in the same 
position as the initial readings. 

The second reading was divided by the initial reading 
for all four positions. The average of the four values 
was taken as the abrasion index of the specimen. Six 
specimens were run for each determination, the average 
abrasion index for the six being the final result. 


Ill. Explanation of Data 
The effect of the various factors upon abrasion resist- 
ances is shown in Tables I to IV. 
Enamel A is an opaque sheet steel; enamel B is super- 
opaque; enamel C is an opaque acid-resisting enamel; 
and enamel D is a leadless white cast-iron enamel. 


TABLE I 
EFFECT OF OPACIFIERS UPON ABRASION RESISTANCE 
Enamel A Enamel B 
Amount Opaci- Abrasion Amount Opaci- Abrasion 
(%) fier index (%) fier index 
1 O 55.43 
4 O 55.73 Z O 54.45 
4 60.56 2 L 56.29 
4 M 57. 54 2 M 56.48 
4 N 56.01 Z N 56.27 
4 P 2 52.61 
65.51 6 61.7 
M 58.22 6 M 58.60 
7 N 57.30 6 N 65.11 
O 56.33 6 55.35 
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IV. Discussion of Results 


(1) Opacifiers 
The kind of opacifier and the amount used affected 
results obtained on the 


abrasion resistance, and the 
different types of enamels were comparable. 

Opacifier O had little effect upon abrasion resistance of 
enamel A, regardless of the amount added. Four per 
cent of opacifiers L and M gave a higher abrasion index 
than 4% of O (opacifier L showed a decided increase). 
Opacifiers L, M, and N in amounts of 7% showed an 
additional increase above the 4% values. 

The opacifiers gave similar results in enamel B. Two 
per cent of opacifiers L, M, and N gave a higher abrasion 
index than 2% of opacifier O; 2% of opacifier P lowered 
the abrasion index. Increasing the amount of opacifier P 
to 6%, however, increased the abrasion index over the 2% 
value. The abrasion index with 6% of opacifiers L and 
M was higher than when 2% was used, but 6% of opacifier 
N gave a lower value than with 2% of the same opacifier. 


(2) Other Mill Constituents 


The clay content affected abrasion resistance, but the 
results differed in the different types of enamels. By 
using 7% clay as a normal addition in enamels A and B 
and 5% clay as a normal addition in enamels C and D and 
by increasing the clay to 10%, there was a decided increase 
in the abrasion index of A, a decrease for D, and no change 
in Band C. Lowering the clay from normal to 3% had no 
effect. 

The electrolyte and water contents were varied to obtain 
different set conditions rather than to determine the actual 
effect of the electrolyte and water contents upon abrasion 
resistance. Because enamels A, B, and D still had fairly 
good set with no electrolyte in the mill, a few drops of 
sodium silicate and sodium hydroxide were added to the 
milled enamel to decrease the set further. 

The results were not very consistent. A low water con- 
tent seemed to increase abrasion resistance somewhat, 
particularly in enamels B and C. The abrasion index of 
enamel A, however, was higher with a high water content. 
Poor set, due to insufficient electrolyte, had no effect 
except on the cast-iron enamel D, which showed a slight 
decrease in abrasion resistance. On the other hand, 
excess set caused by doubling the electrolyte content 
slightly decreased the abrasion index of enamel B. The 
electrolyte itself may be the influencing factor. 

Methylene blue was the only indicator tested. Two 
grams per 100 lb. were sufficient to give a definite color, 
and no noticeable effect on abrasion resistance was shown 
with this amount. 


(3) Effects of Processing Factors 

The results gave no evidence that fineness of grind has 
an effect upon abrasion resistance. 

Weight of application did not seem to be important in 
abrasion resistance. There was a slight indication that 
the lighter applications improved the abrasion resistance 
of enamels B and D. The results, however, did not vary 
enough to show any definite effect. 

A slight underfiring caused a decided increase in abra- 


sion resistance in all enamels except D. Overfiring 
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TABLE II 
EFFECT OF OTHER MILL CONSTITUENTS ON ABRASIVE RESISTANCE 
Enamel A Enamel B Enamel C Enamel D 
“Chew content Abrasion Clay content Abrasion Clay content Abrasion. Clay content Abrasion 
(%) index (%) index (%) index (%) index 
3 55.95 3 54.60 3 62.28 3 57.80 
7 55.73 7 54.45 2 61.74 5 58.00 
10 70.56 10 54.80 1( 60.96 1 54. 40 
Electrolyte Electrolyte Electrolyte Electrolyte 
No MgCO; 54.57 No MgCO; 54.67 4 o0z./100 Ib. 62.77 No MgCO; 56.03 
MgCoO; 
4 oz./100 Ib. 55.73 4 o02./100 Ib. 54.48 1 oz. CaCl, + 61.74 2 ©2./100 Ib. 58.00 
MgCoO; MgCo; 3 oz. NaAlO,/- MgCo; 
100 Ib. 
8 0oz./100 Ib. 55.78 8 oz./100 Ib. 62.72 2 oz. CaCl + 63.09 8 oz./100 Ib. 57.53 
MgCoO; MgCo; 6 oz. NaAlO,/- MgCoO; 
100 lb. 
8 oz./100 Ib. 61.52 
MgCo; 
(NH,)CO; 
Water (%) Water (%) Water (%) Water (%) 
36 56.32 36 57.11 36 63.46 36 58.40 
39 55.7: 39 54.45 39 61.74 39 58.00 
44 57.23 44 54.48 44 62.18 44 58.04 
Color indicator in 
acid-resisting enamels 
No indicator 61.74 
2 g.J100. ‘tb. 60.95 
methylene 
blue 
TABLE III 
EFFECT OF VARIOUS PROCESSING FACTORS UPON ABRASION RESISTANCE 
Enamel A Enamel B Enamel C Enamel D 
Data Abrasion Data Abrasion Data Abrasion Data Abrasion 
(grams) index (grams) index (grams) index (grams) index 
Fineness of grind* 
1 55.85 1 53 . 84 1 62.25 1 58.06 
4 55.73 4 54.45 4 61.74 4 58.00 
11 56.36 11 53.62 11 62.47 11 58.03 
Weight of application f 
(g. ‘ft.*) (g. /ft.?) (g. /ft.2) (g. /ft.*) 
38 55.18 38 55.75 19 63.22 38 58.73 
62 55.73 62 54.45 31 61.74 62 58.00 
92 55.56 92 53.26 46 62.03 92 57.45 
Firing conditions 
jl />min. 64.11 (1!/, min. 60.64 min. 67.61 min. 57.08 
1500°F< 2 min. 55.73 150°} 1/ min. 54.45 1500°F<2!/. min. 61.74 1330°F< 18 min. 58.00 
4min. 54.52 4 min. 55.96 4 min. 58.71 130 min. «56.09 


* Number of grams dry retained on a 200-mesh from a 100-gram sample of slip. 
+t Application weights for enamels A, B, and C are total for two coats with a specific gravity of 1.83 to 1.85; enamel C 
was sprayed over a base coat of enamel A applied at 31 grams wet per sq. ft. 


TABLE IV 


Acip-RESISTING ENAMEL SPRAYED OVER A WET BASE 
Coat OF ENAMEL A* 


Enamel C Over wet coat of A Abrasion 
(g. /ft.2) (g. /ft.2) index 
31 61.74 
15 15 62.07 
8 22 62.12 
22 8 62.67 


* All samples had a first coat of enamel A. 


decreased the abrasion resistance of enamels C and D. 
Enamel C (acid-resisting) seemed to be the most sensitive 
to firing, and D (the cast iron) was the least affected by fir- 
ing conditions. 


(4) Acid-Resisting Enamels Applied over a Wet 
Cover Coat 
The results showed no noticeable variation in abrasion 
resistance between this method and the normal method of 
applying two separate coats. Varying the proportion of 
acid-resisting enamel to the base coat seemed to make no 
difference. 


(5) Abrasion Resistance Rankings 

In general, the types of enamel throughout this experi- 
ment ranked as follows for abrasion resistance: (1) acid- 
resisting; (2) leadless white cast iron; (3) opaque sheet 
steel; (4) superopaque sheet steel. If the same kind and 
amount of opacifier, however, had been used in each type 
of enamel, the ranking might have differed. 
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V. Summary 

Of the mill constituents used in these enamels, opacifiers 
and clay (excluding the frit) have the greatest influence 
upon abrasion resistance. 

In general, increasing amounts of the same opacifiers 
improve abrasion resistance, and some opacifiers in a 
given frit are superior to others in abrasion resistance. 

Clay content does not have the same effect on abrasion 
resistance in allfrits. An increase of the clay content above 
normal causes more variation than lowering the clay. 

The electrolyte and water contents, or resulting set 
conditions, may have a slight effect upon abrasion resist- 
ance of some enamels. 
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Methylene blue, used in a normal amount as an indi- 
cator in the acid-resisting enamel, has no noticeable 
effect. 

Firing conditions play an important part in abrasion 
resistance. In general, a slight underfiring is beneficial 
to abrasion resistance, or it may at least be better than 
overfiring. 

Fineness of grind and weight of application have little, 
if any, effect upon abrasion resistance. 

When acid-resisting enamel is applied over a wet base 
coat, the abrasion index seems to be governed by the abra- 
sion index of the acid-resisting enamel. 


INGRAM-RICHARDSON Mpc. Co. oF INDIANA, INC. 
FRANKFORT, INDIANA 


DISCUSSION 


By C. H. Commons* 


Assuming a substance sufficiently cohesive that granules 
of the material are not dislodged, abrasion is entirely a 
function of surface when tested by the tentative test of the 
Porcelain Enamel Institute. The weight applied is not suffi- 
cient to break down the structure of the enamel but, by 
cutting action, the surface is abraded in very fine cuts. 
The structure of the enamel as a whole is unimportant. 

With this in mind, it is easy to understand several 
facts brought out in Mr. Hutchison’s paper. Acid-resist- 
ing enamels, higher in silica and titanium, are mechanically 
harder than the other types which generally have lower 
amounts of these constituents. 

As to the effect of opacifiers, only the opacifier particles 
in the surface layer may be considered. The opacifier 
in the frit, generally antimony oxide, has a hardness of 2 
or about the same as gypsum; the opacifiers added to the 
mill include tin oxide with a hardness of 6, zirconium oxide 
with a hardness of 6.5, or in some cases, an antimony com- 
pound which has a hardness slightly greater than 2. The 
hardness of most enamel glasses is approximately 5. Thus 
antimony opacifier particles which appear at the surface 
are actually softer than the glass and abrade more easily. 
This offers another reason why the present superopaque 
enamels have a lower abrasion index. 

Opacifier particles either of tin oxide or zirconium oxide 
which appear at the surface are harder than the glass 
matrix and abrade less easily. The latter, which are 
harder than the feldspar used in the tests, can not be cut 


* Received April 18, 1939. 
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by the feldspar and will not abrade at all. On severe tests 
the glass might be abraded away from the opacifier particle. 
The more opacifier added either in the frit or in the mill, 
the greater the concentration of particles of that opacifier 
at the surface and the greater the effect they will display 
in the results obtained. 

For small additions of mill opacifiers, the concentration 
of that mill-added opacifier is small compared to the total 
surface or to the frit-added opacifier and has little effect 
on abrasion, as the percentages increase the effect 
increases. 

The surface of the enamel is altered as the composition 
is changed by a concentration of soluble salts, clay, or 
opacifier at the surface. The soluble salts probably are 
the most important factor in changing the composition of 
the glass. For short firing periods, the soluble salts do not 
have an opportunity to react with the enamel; they are 
easily washed off before the test is made and therefore 
have little effect on changing the composition of the sur- 
face. As the time of firing is increased, more of the salts 
react with the enamel, clay, etc., and are more firmly held, 
but they alter the glass composition, making it less resist- 
ant to abrasion. 

The effect of clay content on the abrasion resistance is 
shown to vary as it should because it also affects the com- 
position of the glass surface. The effect varies with the 
type of frit composition and clay (which affects its solu- 
bility in the glass). 


TiTanium ALLOY MANUFACTURING COMPANY, 
NIAGARA FALits, NEw YORK 
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ACTIVITIES OF THE SOCIETY 


PRESIDENTIAL ADDRESS* 


By Victor V. KELSEY 


Our Society during the past twelve months and more 
has shown a substantial growth. There has been an 
increase in the membership, both Personal and Corporate. 
More important is the growth of The Society in usefulness. 
The American Ceramic Society has taken its place in rank 
along with other national engineering societies. The 
organization of the Institute of Ceramic Engineers is an 
important step in this direction. 

The Art Division under the able leadership of its 
sponsors has made remarkable progress. 

Ceramic art is no longer looked upon as an abstract idea. 
It is now a thoroughly concrete concept of practical 
application. For instance, the styling of dinnerware, 
glassware (including glass containers), enamelware, tile, 
sanitary ware, etc., are examples of the importance of this 
branch of ceramics. It will increase in popularity and 
practicability. Color, with its psychological, esthetic, and 
decorative effects, is a part of ceramic art. This branch 
should and will continue to develop. 

This year we are happy to announce the organization 
of the Camera Club. The pictures on display in this 
first Club Exhibit are extremely attractive. 

The financial structure of The Society is sound. It 
has lived within its budget and has set aside certain 
reserves. 

Many engineers and technologists seem to believe that 
their work does not permit their leadership along socio- 
logical, political, or general economic lines and develop- 
ments. Perhaps the time has arrived for their help and 
action in relation to these important human relationships. 
In commenting on the relationship of the engineer to 
general economic conditions, it may be appropriate to call 
attention to his creative abilities and their importance. 
For instance, we are told that there are no more railroads 
to build; that highway construction is progressing very 
slowly; that there are no more large land areas to develop; 
that there is only a limited amount of heavy construction 
work requiring large numbers of workers; and that there 
are technological displacements, all contributing to un- 
employment and a lack of economic stability. Are the 
frontiers of development really closed? 

This is the place where the scientist, the engineer, and the 
technologist are required, and where, with vision, they 
may play an important part in our daily lives. 

As a suggestion, an engineer states that we need a 
general improvement in tunnel-kiln firing. We can no 
longer be satisfied with present conditions which are 
inadequate if we are to improve general ware. There 
must be better insulation, better heat distribution, and 
better control. The Symposium to be presented today 
is a step in this direction. 

The ceramic artist and stylist comes into this picture. 
Would it not be better to develop rather sweeping changes 
in tableware design and style to entice the housewife to 
buy new sets of dishes at frequent intervals rather than to 
have the manufacturer produce stock patterns? Styles of 
women’s hats and dresses change rapidly. They are 
acceptable for one season and usually cost more than a 
set of semiporcelain dishes. Is it too much to expect 
that with some vision and sales promotion the average 
American housewife would keep a set of dishes that is out 
of style? It seems reasonable to think that this idea 
may be sold in a practical way. The result would be a 
tremendous increase in employment and in production. 
This is a job for the engineer and the artist. Lower costs 
with attractive designs will sell many sets of dishes. 


* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, General Session, April 17, 1939. 


This, therefore, is one place where the engineer and 
technologist may assist in exploring new frontiers and 
in helping generally the present unsatisfactory economic 
situation. 

Better tile with more attractive designs and better 
enamelware and sanitary ware with attractive colors will 
lead us to a higher business plane. The engineer, the 
stylist, and the artist should take the lead to bring about 
these improvements. 

The idea is to sell an idea. For instance, a sombre, 
drab set of dishes does not make your breakfast tasty; 
a bright attractive set, on the other hand, is a sure aid and 
stimulant to a happy breakfast—the food looks better and 
tastes better. 

The approach to this problem may be through the food 
producer to the housewife. Attractively styled dishes 
lend a decorative effect to the food and to the dining- 
room. The problem is one of changing a custom, a change 
in attitude. Properly, it is an engineering and stylist 
job at least to make the start. 

The enamelers are making unusual progress in the pro- 
duction and distribution of better and more attractively 
designed enamelware. 

We are entering upon a glass age. Recent and pending 
developments in glass indicate a number of changes that 
will result in greatly increased production and therefore 
in the employment of large numbers of people. 

As these developments proceed, we find four phases 
of research, viz., (1) the development of new machines, 
(2) technological research into conditions affecting 
manufacture, (3) designing and styling, and (4) marketing 
and consumer research. 

In a recent letter, Frank W. Preston said, ‘‘A number of 
glass manufacturers has been putting a lot of effort behind 
the idea of up-grading the testing and inspection work of 
the manufacture of containers. The testing department 
has been something of a ‘Cinderella’ among the depart- 
ments of the average plant, but apparently the time is 
coming when ‘Cinderella’ will come into her own. One of 
the effects of this testing work has been to bring about 
changes in the design of bottles because it has been shown 
that design is a much more subtle matter than would be 
thought from the theoretical point of view or at any rate 
from theory as it was understood a few years ago. This, 
in turn, has effected the drift of the program toward light- 
weight bottles. In some cases, one third of the weight 
has been removed from the bottles, a development which 
has taken place in recent months. The lightweight bottles 
are now stronger than the original heavier bottles. 

“As a result of this more intelligent testing procedure, 
another thing that has come to light is the damage done 
to the inside of bottles by washing machines in the bot- 
tling plants. Apparently, a large part of the excessive 
weight that was previously put into bottles has been used 
unwittingly as a partial offset, and a very poor one at that, 
to the damage done at the bottler’s own plant. This 
subject is undergoing extensive investigation, and the 
consequences may be a big improvement in bottling pro- 
cedure throughout the country.’’ 

The lightweight bottle program bids fair to take the 
industry a long way forward. The redesign of bottles at 
the lighter weights permits high-speed production. Lower 
costs should result and therefore a greatly increased dis- 
tribution, which should lead to the employment of several 
additional thousands of people. 

With the advent of the one-trip beer bottle, it appears 
logical to expect that other beverages will be packaged 
in one-trip containers. This is a big job for the enguicer, 
technologist, and ceramic artist. 
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AXEL SAMUEL WILHELM ODELBERG, 
HONORARY MEMBER 


Submitted to the Fellows of the American Ceramic Society 
with a recommendation for Honorary Membership at the 
Forty-First Annual Meeting of The American Ceramic Society, 
April 16, 1939, by the Committee on Honorary Membership 
(M. E. Holmes, Louis Navias, Edward Schramm, and Alexan- 
der Silverman, Chairman); elected by the Fellows and Board 
of Trustees, April 16, 1939. 


It is an interesting coincidence that today is the sixty- 
sixth birthday of Axel Samuel Wilhelm Odelberg, who was 
born April 16, 1873, in Gustafsberg, near Stockholm, 
Sweden. He received his elementary education in the 
Nya School of Stockholm and then entered the Royal 
Technical University of Stockholm where he obtained his 
Civil Engineering degree with a major in chemical tech- 
nology in 1895. He also studied ceramics in Germany, 
England, and France. 

In 1895 he entered the Gustafsberg China Works, which 
later belonged to his father, and he served as manager 
until his father’s death in 1924. He then became Director, 
Chairman of the Board, and President of the Company, 
and held these positions until 1937, when he sold the 
factory and retired. 


A. S. W. Odelberg 


Associations and Scientific Societies 

Mr. Odelberg became a member of The Ceramic Society 
of England in 1904 and of The American Ceramic Society 
in 1925. In 1931, he was elected a member of the Swedish 
Industrial Association, and in 1933, a member of the 
Royal Swedish Academy of Agriculture. He was elected 
to the Royal Swedish Institute for Engineering Research 
in 1937, and in that year he also became a member of the 
Swedish Arts and Crafts Association. He has been a 
Rotarian since 1926. From 1921 to 1937, he was Chair- 
man of the Council of the Vermdo Road District, and 
from 1923 to 1937 he was a member of the Council for the 
Royal Swedish Road Institute. From 1925 to 1936, he 
was a member of the Council of the Royal Swedish Auto- 
mobile Club of Stockholm. In 1922 and again in 1935, 
he arranged and conducted tours for The Ceramic Society 
of England in Sweden. 
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Publications 

The Transactions of The Ceramic Society of England 
contain the following articles: 1905-1910, ‘Electricity 
for Potters’ Machinery’’; 1920-1921, ‘‘Machinery for the 
Potter’; 1922, ‘“‘Some Experiences with the Dorr Mill 
in Grinding Quartz and Flint for Pottery Purposes,’ a 
supplementary report of which appeared later; 1924, 
“The Swedish Feldspar Industry’’; 1927, ‘‘Electrification 
of Potteries’ (also published in Jour. Amer. Ceram. Soc., 
10 [3] 210-19 (1927)); 1930, ‘In the Footsteps of Josiah 
Wedgwood,”’ which appeared in the Wedgwood Bicen- 
tenary Commemoration Volume; 1931, ‘‘Durability of 
Bone China for Hotel Use’’; 1937, ‘‘Some Notes on Pot- 
tery Manufacture.” 

As a member of the Royal Swedish Road Institute, he 
published many articles on improvements of roads. One 
of these, published in 1936, is entitled ‘“‘Experience with 
Double Treatments on Gravel Roads.”’ 


Honors 


In 1931, he was made Commander of the Royal Order 
of Wasa, a Knight of the Order of the Northern Star, and 
of the French Legion of Honor. In 1937, he became an 
Honorary Member of The Ceramic Society of England; 
in 1938, an Honorary Member of the Royal Swedish 
Institute of Engineering Research. That same year he 
received the Gold Medal of the Royal Swedish Auto- 
mobile Club for his work on the improvement of motor 
roads. 


Recommendation 

Axel Samuel Wilhelm Odelberg, who is married to an 
English woman and speaks English fluently, resides at 
Allén 18, Djursholm, Sweden. His native countrymen 
and associates refer to him as “our grand old man of 
ceramics.’ He has not only made many important con- 
tributions to ceramic technology and road building but is 
said to have done more than anyone else in Sweden to 
apply art to everyday commodities in his field. Sweden 
as a country has an outstanding reputation for her artistic 
commercial products. 

Mr. Odelberg has been a member of The American 
Ceramic Society since 1925. In electing him to Honorary 
Membership, we recognize not only his individual contri- 
butions and accomplishments but also those of Sweden. 


REPORT OF RULES COMMITTEE 


This Report was accepted by the Board of Trustees on 
April 20, 1939. 


Article R Committees 


K. E. Buck, member of the Rules Committee from the 
Refractories Division, acting under the instructions of the 
officers of his Division, has submitted to the Board of 
Trustees a suggested amendment to Article R XII, Section 
(3) (Rk)* of the Rules of THE Society as follows: 

Omit fourth (4th) paragraph and insert: 

“The Editorial Committee receiving the paper, together 
with the recommendations and proposed changes sub- 
mitted by the Editor, shall promptly have two qualified 
reviewers pass on its content and form. If the two re- 
viewers agree, their decision is final. If there is disagree- 
ment, the opinion of a third reader is acquired, and ac- 
cepted as final. According to the opinions of the reviewers, 
the Editorial Committee shall decide.”’ 

This suggested amendment was submitted to the other 
Division members of this Committee and was approved 
by the representatives of the Art, Materials and Equip- 
ment, and White Wares Divisions. The representative of 
the Glass Division did not entirely agree to the change. 
The Chairman recommends that the Board adopt the Pro- 
posed Amendment. 


* See Bull. Amer. Ceram. Soc., 17 [10] 392 (1938). 
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Article Ill. Membership 

The question of how long Student Membership con- 
tinues after graduation has twice been referred to the 
Chairman of this Committee. It is believed that the time 
limit after graduation of qualification for this grade of 
membership is clearly set forth in Article III, Section (2) 
(f)* of The Constitution of THe Society. 

A student graduating in June, 1939, is not automatically 
promoted to Membership until the end of 1940. If this 
is not in agreement with the desire of THE Society, the 
Constitution should be amended. 


Article B VIII. Classes 

The following By-Law has been added to Section VIII:* 

(5) A Class may, with the approval of the Board of 
Trustees of THE SOCIETY, assess its membership for funds. 
Such funds shall be paid to THE Society and, together with 
any funds appropriated by the Board of Trustees for the 
use of that Class, shall be set aside in a special fund. 
This shall be withdrawn only by the Treasurer of THE 
Socrety upon authorization of the proper officers of the re- 
spective Class as provided in its Rules. 


Proposed Amendment to Institute of Ceramic 
Engineers’ Rules 
One other matter having to do with the work of this 
Committee is the Proposed Amendment to the Rules of 
The Institute of Ceramic Engineers.t While your Chair- 
man does not believe that the Proposed Amendments 
are in conflict with the Constitution, By-Laws, or Rules of 
THE Society, there is an important matter of policy in- 
volved in setting up the Institute to handle its own 
finances. It may well be that this is desirable, but 
the whole matter should be clear cut. The Board of 
Trustees should avoid any misunderstandings, such as 
arose between it and the Fellowship a few years ago. A 
copy of Proposed Amendments is attached. 
—W. KeitTH MCAFEE, Chairman, 
Committee on Rules 


* Bull. Amer. Ceram. Soc., 17 [10] 385 (1938). 
t Ibid., p. 389. 
t Ibid., p. 395. 


Amendments to Institute of Ceramic Engineers’ Rules 
The following amendments have been proposed and 
duly acted upon by the Executive Committee. They 
will be voted on by the membership at the Annual Meeting 
in Chicago. 
Article EIR IV. Government 


Amend Section (1) as follows: 
Second line, change the words ‘‘and Secretary”’ to read 
“and a Secretary-Treasurer.”’ 


Amend Section (2) as follows: 
Second line, change the words ‘‘and Secretary, etc.,”’ 
to read ‘‘and Secretary-Treasurer shall be one year, etc.”’ 


Add Section (7) as follows: 

Any member failing to pay an assessment within one 
year may be suspended by the Executive Committee until 
such assessment is paid. The Executive Committee may 
drop any member from the membership list whose assess- 
ment is in arrears more than one year and six months. 


Article EIR VI. Officers 
Amend Section (3) as follows: 

First line, change ‘‘The Secretary shall keep, etc.’ 
to read ‘‘The Secretary-Treasurer shall keep minutes of all 
Institute and Executive Committee meetings and a full 
record of the correspondence of The Institute. With the 
President he shall duly authorize all payments from the 


funds of The Institute. He shall perform, etc.” 
—A. F. GREAVES-WALKER, President 
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REPORT OF PUBLICATIONS COMMITTEE 


(1) The Journal: During 1938, fifty-five papers with 
a total of 412 pages were published in the Journal as 
compared with forty-four papers and 404 pages in 1937. 

(2) Ceramic Abstracts: There are 65 abstracters, and 
about 625 technical publications are abstracted regularly. 

In 1938, 5290 abstracts and patents were published, 
making a total of 450 pages, including 82 pages of index. 
In 1937, 5002 abstracts and patents were published, mak- 
ing a total of 436 pages, including 76 pages of index. This 
shows an increase of approximately 290 abstracts in 1938 
over 1937. 

(3) The Bulletin: In 1938, forty-five papers, with a 
total of 504 pages, were published in The Bulletin; in 
1937, forty papers and a total of 504 pages. 

(4) As an economy measure on publications material, 
the Board of Trustees in September, 1938, voted the follow- 
ing changes in style of type: 

(a) The Journal papers to be set in 9- on 10-point 
type (a savings of 25% in type space, composition volume). 

(b) The Abstracts to be set in 8- on 8-point (a savings 
of 20% in type space, composition volume). 

(c) The Bulletin papers to be set in 8- on 9-point. 

(d) All activities of The Society and news material to 
be set 8- on 8-point. 

(5) The change in type style from 8- on 10-point to 
8- on 8-point type was made in the Ceramic Abstracts and 
in The Bulletin Activities and News material beginning 
with the September issue. All new papers sent to the 
printer for The Journal and The Bulletin after this change 
became official were set in the smaller size type. 

(6) In order to clear the way for the December Index, 
a large amount of manuscript had been set ahead of time; 
the remaining papers set in 10- on 12-point type were 
published in the January, 1939, issue. Papers in the new 
9- on 10-point type were published in the February, 1939, 
and ensuing Journal issues. 

(7) The outstanding features of the 1938 publications, 
other than usual technical papers, abstracts, and Bulletin 
material, were the (1) issuance (in the April Journal, 
1938) of the ‘‘Compilation of Phase-Rule Diagrams,’ 
brought up to date from that compilation published in 
1933, and (2) the Membership Roster, Constitution, By- 
Laws, and Rules of The American Ceramic Society, and the 
Rules of the Fellows, Ceramic Educational Council, the 
Institute of Ceramic Engineers, and of the Materials and 
Equipment, Refractories (Proposed), and White Wares 
Divisions. 

—Joun D. SuLtivan, Chairman, 
Committee on Publications 


REPORT OF COMMITTEE ON STANDARDS 


The American Ceramic Society is represented on many 
organizations dealing with standards, specifications, and 
methods of testing ceramic materials and products. This 
Report is made up principally from the reports of the 
various representatives of these organizations. 

This Report is compiled so that members of The Society 
may learn of the work that has been accomplished by 
these organizations on which The Society is represented. 
In cases where a member is interested in learning in 
more detail regarding definite work, he is referred to the 
publications of these organizations. 

American Foundrymen’s Association (L. C. Hewitt): 
The Joint Committee on Foundry Refractories, originally 
sponsored by The American Ceramic Society and the 
American Foundrymen’s Association, is made up of repre- 
sentatives of a number of associations. During the past 
year, this Joint Committee formed two active subcom- 
mittees, one to cover the gray-iron industry and the other, 
the malleable industry. The first of these subcommittees 


1 Report of Committee on Standards, Bull. Amer. 
Ceram. Soc., 17 [3] 141 (1938). 
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has under study various phases of cupola operation that 
affect refractory lining life. The second subcommittee is 
studying, in particular, the matter of firebrick bottoms 
vs. sand bottoms. It will probably be six months before 
this work will be reported. 

American Society of Mechanical Engineers, Petroleum 
Division (H. R. StrRAtGHT): There have been no activities 
of this organization during the past year that would be 
of interest to the members of The Society. 

Orton Foundation Board (J. M. McKIn.LeEy): A report 
of some of the activities and Balance Sheet of the Edward 
Orton, Jr., Ceramic Foundation has been published.” 

International Chemical Congress (ALEXANDER SILVER- 
MAN): The report of the meetings of the tenth Inter- 
national Congress of Chemistry has been reported.3 

Division of Chemistry and Chemical Technology, National 
Research Council (ALEXANDER SILVERMAN): Dr. Silver- 
man attended the first meeting of this organization last 
November and plans to attend another meeting in April. 
At these meetings, conferences are held for the construc- 
tive advancement of research in the interests of education, 
industry, and the United States government. The most 
recent committee appointed is codperating with the 
Chemical Warfare Service. 

Division of Geology and Geography, National Research 
Council (R. B. SosSMAN): A report of the activities of this 
organization has been published. 

International Association for Testing Materials (S. M. 
PHELPS): There have been no activities of this Com- 
mittee that would be of interest to the members of The 
Society. 

International Commission on Glass (J. C. HOSTETTER): 
The International Commission on Glass has found it 
necessary to postpone until 1940 the meeting which was 
to be held in Berlin. 

Inter-Society Color Council (V. H. REMINGTON): The 
Inter-Society Color Council held its annual meeting at the 
auditorium of the Electrical and Gas Association of New 
York, 480 Lexington Avenue, New York, N. Y. The 
American Ceramic Society was represented by its Com- 
mittee, consisting of Richard S. Hunter, Bureau of Stand- 
ards, Washington, D. C.; Campbell Robertson, E. I. 
du Pont de Nemours and Co., Perth Amboy, N. J.; and 
V. H. Remington, B. F. Drakenfeld & Co., Inc., Wash- 
ington, Pa. The fourth member of the Committee, F. H. 
Norton, Massachusetts Institute of Technology, was un- 
able to attend. 

During the business session, The American Ceramic 
Society was formally accepted as a member body of the 
Inter-Society Color Council. 

As Chairman of The American Ceramic Society delega- 
tion, Mr. Remington made a brief report to the Council 
covering the divisional organization of The American 
Ceramic Society. In this report, it was also pointed out 
that vitreous color standards are being used to a certain 
extent for paint, textile, and such materials having in- 
ferior permanence. It was admitted that the ceramic 
color range has its limitations, and the Committee sug- 
gested its willingness to coéperate with member bodies in 
supplying needed information on this subject when de- 
sired. It was pointed out that the subject of color toler- 
ance, which was to come up for discussion in the technical 
meeting, was one of vital interest and importance to the 
entire ceramic industry, inasmuch as many of the manu- 
facturing processes are subject to variation. A definite 
need for a quantitative method of judging color tolerance 
was expressed. 

The aims and purposes of the Inter-Society Color 
Council have been aptly stated in their Articles of Organi- 
zation: ‘“‘The aims and purposes are to stimulate and 


2 “Edward Orton, Jr., Ceramic Foundation,” Bull. Amer. 
Ceram. Soc., 18 18] 20 (1939). 

3 “International Chemistry Meetings,’’ zbid., 17 [8] 
348 (1938). 

4 Tbid., 18 [2] 76 (1939). 
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coérdinate the work being done by the various societies, 
organizations, and associations, leading to the standardiza- 
tion, description, and specification of color, and to promote 
the practical application of these results to the various 
color problems arising in science, art, and industry.” 

Thus, it is not the Council's function to define but 
rather to gather together all the definitions of color terms 
which have been standing in the member societies. The 
U. S. Pharmacopoeial Revision Committee asked the 
Council in 1931 to develop a means of designating colors 
of crude drugs. The problem was successfully handled 
and the recommendations of the Council have been ap- 
proved by the U. S. Pharmacopoeial Revision Committee. 
The projects undertaken by the Inter-Society Color 
Council are in Dr. Judd’s published letter to Dr. Purdy. 

During the technical session, Isay A. Balinkin of the 
University of Cincinnati ably presented a paper on 
“Industrial Color Tolerances,’ which has a practical 
application to our industry. Mr. Balinkin has been 
working with the Cambridge Tile Company and has 
developed a practical method of selecting tile that lies 
within the maximum limit of color tolerance allowed by 
the consumer. Mr. Balinkin will present a similar paper 
at the Chicago Meeting of The Society. 

Captain H. Ledyard Towle, Pittsburgh Plate Glass Co., 
representing The American Ceramic Society, delivered an 
interesting illustrated lecture on color in glass during the 
evening popular session. 

The Committee believes that such work as Mr. Balinkin 
has done raises a definite question in regard to the location 
of papers on general color subjects in The Society meetings. 
The Division setup of The American Ceramic Society does 
not seem to be the best for handling papers of this type. 
Though it might be argued that the Art Division is the 
proper place, there are those who are not inclined to this 
view, because there are many individuals in The Society 
having duties involving a substantial amount of responsi- 
bility for color and color control who find their major 
interests in one of the products Divisions rather than in 
the Art Division. 

Color nomenclature is something that either has been 
taken for granted or else disregarded entirely in most of 
our discussions of ceramic problems. One group may look 
upon color as an agency of art, something that makes a 
product more pleasing to the eyé, whereas another group 
may simply look upon color as a device to increase product 
sales. 

The Committee is of the opinion there is a Divisional 
interest in color which can be coérdinated through the work 
of the Color Council Committee. We are open to any 
suggestions that might be made on this point. 

The Committee believes that eventually we may be 
able to take an active interest in color as it is related to 
all types of ceramic products and to promote a broad 
program of color styling. 

Iiluminating Soctety and Luminous Glassware Guild 
(H. H. BLau): No report received. 

Permanent Committee on Simplification of Variety and 
Standards of Vitrified Paving Brick, Diviston of Simplified 
Practice, United States Department of Commerce (C. C. 
BLAIR): This Committee met in Washington, D. C., on 
April 29, to accomplish the 17th annual review of Simpli- 
fied Practice Recommendation R1, Vitrified Paving Brick, 
according to an announcement by the Division of Simpli- 
fied Practice of the National Bureau of Standards. 

Following detailed consideration of available data, the 
Committee voted unanimously to reaffirm the recom- 
mendation for another year. In its recent variety-survey, 
the Committee found that 79.8% of the total shipments 
during the calendar year 1937 were in accordance with the 
four sizes shown in the Simplified Practice Recommenda- 
tion. This is a drop of less than 1% from the 1936 figures. 

The Report of the Survey showed that four of the varie- 
ties previously eliminated have made slight advances, but 
5 “‘Inter-Society Color Council,’’ zbid., 17 [9] 379-81 
(1938). 
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they are not enough to be of consequence. While the 
4- by 3!/2- by 8!/2-inch wire-cut lug brick showed an in- 
crease from 6.1% in 1935 to 7.3% in 1936, the demand for 
this brick fell off to 5.7% in 1937. This drop, considered 
in conjunction with special technical reasons, caused the 
Committee to decide against its reinstatement in the list 
of recognized varieties. 

Since its first promulgation in 1921, to date, the effect 
of this recommendation has been a reduction from sixty- 
six different sizes and varieties to four, an elimination of 
94%. 

Copies of Simplified Practice Recommendation R1-36 
may be secured from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., for 5 
cents each. 

Committee A-1 on Steel, A.S.T.M. (H. F. StTALEy): 
None of the activities of this Committee during the past 
year has had any interest for members of The American 
Ceramic Society. 

Committee C-8 on Refractories, A.S.T.M. (NELSON W. 
TAYLOR): With changes in manufacturing technique and 
general improvements in quality of refractories, it becomes 
necessary from time to time to revise or to change com- 
pletely the methods of testing. One of the most important 
tests on refractory materials is the so-called hot-load test 
which measures the resistance of the refractory to deforma- 
tion or failure at high temperatures under load. The 
Committee has been working for several years on changes 
in the method of testing, and a new procedure is ready to 
be presented to The Society for adoption as tentative 
standard. 

The Committee, likewise, after several years’ work is 
ready to present a new set of tests on refractory insulation, 
including block insulation. 

A new method of testing size, warpage, and bulk specific 
gravity of refractory brick was issued as a tentative stand- 
ard; a method for determining the true specific gravity of 
burned refractory materials was also issued as a tentative 
standard. 

The Committee has recently completed an industrial 
survey entitled, ‘‘Industrial Survey of Conditions Sur- 
rounding Refractory Service in Continuous Plate and 
Window Glass Furnaces.’’ An industrial survey on re- 
fractories in lime-burning kilns will also be released. 

Committee C-11 on Gypsum, A.S.T.M. (R. F. GELLER): 
No developments of interest to The American Ceramic 
Society have taken place in the meetings of Committee 
C-11 during the past year. Letters were written to the 
American Vitreous China Manufacturing Association and 
to the U. S. Potters Association to determine whether or 
not there was any interest from industry for changes in 
the specifications on pottery plaster. No replies were 
received, and it seems reasonable to assume that the present 
specifications for pottery plaster are satisfactory and that 
no developments of interest to The American Ceramic 
Society are in prospect. 

Committee C-14 on Glass and Glass Products, A.S.T.M. 
(G. W. Morey): The officers are G. W. Morey, Chatr- 
man; U. E. Bowes, Vice-Chairman; and Louis NAVIAS, 
Secretary. Six subcommittees are functioning. Sub- 
committee I, Nomenclature and Definitions: Chairman, 
G. W. Morey. Subcommittee II, Chemical Analysts: 
Chairman, G. E. F. LUNDELL: A new standard sample 
of a soda-lime silica glass is being analyzed by codperating 
analysts. The glass contains minor ingredients, such as 
BaO, B,O;, and Al,O3. A glass sand has been made the 
subject for formulating tentative analytical methods. 
Elements such as Zr and Ti are included in the analysis. 
Subcommittee III, Chemical Properties: Chairman, D. E. 
SHARP: A program of coéperative work on the methods 
of determining chemical durability of glass is being worked 
out. It is proposed to try water, N/50 sulphuric acid, 
and N/50 sodium hydroxide as reagents on glass con- 
tainers at various temperatures. Autoclave tests with 
water at various pressures are contemplated, to be fol- 
lowed later by tests with acid and alkali solutions. The 
Flint-Lyle method for use on sheet glass, employing either 
platinum or silica glass dishes, will be modified. Sub- 


committee IV, Physical and Mechanical Properties: Chair- 
man, J. T. LitTtLETON: The mechanical strength of glass 
has been the subject of considerable work by several 
cooperating laboratories. James Bailey has correlated 
the data and has formulated tentative methods of meas- 
uring the transverse strength of glass in the form of rods 
and sheet strips. The thermal resistance of glass rods to 
heat shock has been the subject of investigation by S. R. 
Scholes. Comparisons are being made between English 
and American proposed standards. Subcommittee V, 
Thermal Properties: Chairman, E. W. TiLLtotson: Heat 
transfer through glass media is being considered as a topic 
for committee work. Subcommittee VI, Glass Construc- 
tion Block and Tile: Chatrman, J. P. STAPLES: Several 
production plant laboratories, as well as _ university 
laboratories and the Bureau of Standards, have been in- 
vestigating the design and properties of glass construc- 
tion blocks. Heat, light, and sound transmission have 
been measured. Mortars and bonds for laying up panels 
of glass block are being investigated, as well as the strength 
of the panels themselves. (Respectfully submitted, 
Louis Navias, Secretary.) - 

Committee C-15 on Manufactured Masonry Units, 
AS31231, AR. L. CLARE): This Committee has been 
active during the past year and has revised many of the 
specifications relative to concrete masonry units, viz., 
(1) Methods of Testing Brick and Hollow Ware and 
(2) Specifications for Building Brick, Sewer Brick, and 
Sand-Lime Brick. Most of the revisions deal with re- 
quirements relating to durability and weather resistance 
of the products. Preliminary work is being done for 
Specifications for Glazed Masonry Units. 

Committee D-3 on Gaseous Fuels, A.S.T.M. (C. H. 
PARMELEE): It is hoped that interest in the study of the 
effect of gaseous fuels on ceramic ware may be studied 
under fellowships at institutions so that information may 
be procured that will be of interest to the members of The 
Society. It has been difficult thus far to arouse the 
interest of persons to whom this should be an important 
item. 

Committee D-9 on Electrical Insulating Materials, 
A.S.T.M.(L.E. BARRINGER): The activities of Sections 
A and B of this Committee were reported in the standards 
report of last year.6 The activities of Section A on 
Porcelain in respect to porosity tests are being correlated 
with A.I.E.E. and A.S.T.M. activities on this same 
subject. During the past year, a third section has been 
organized in this Subcommittee known as Section C, 
which has formulated tentative methods of testing 
pin-type lime glass insulators. The method is included in 
A.S.T.M. publications under the serial designation 
D468-37T. This section covers glass insulators only. 

Sectional Committee on Minimum Requirements for 
Plumbing and Standardization of Plumbing Equipment 
(Project A-40), A.S.A.(P. D. HELSER): There have been 
no meetings of this Committee this past year. 

Building Code Requirements and Good Practice Recom- 
mendations for Masonry, Committee A-41, A.S.A. (FRED- 
ERICK HEATH, JR.): Consideration is being given to a 
complete redrafting of the recommended Minimum Re- 
quirements for Masonry Wall Construction. It is planned 
to complete this in the near future. 

Committee C-29 on Insulators for Electric Power Lines, 
A.S.A.(D.H. ROWLAND): There have been no activities 
that would be of interest to the members of The Society. 

Sectional Committee on Classtfication of Coals (Project 
M-20), A.S.A.(W.H. FULWEILER): No report received. 

Sectional Committee on Specifications for Sieves for Testing 
Purposes (Project Z-23), A.S.A. (A. S. Warts): On 
April 2, 1938, proposed specifications were issued and sent 
to sponsors. On June 29, 1938, at Atlantic City, the 
Committee convened with A.S.T.M. E1-III to consider 
action on this project; as a result of reports and endorse- 
ments, the specifications were approved by the Committee. 


6 “Report of Committee on Standards,’ Bull. Amer. 
Ceram. Soc., 17 [3] 142 (1938). 
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Sectional Committee on Scientific and Engineering Symbols 
and Abbreviations (Project Z-10), ASA. E. Bar- 
RINGER): There have been no activities of this organiza- 
tion which would be of interest to the members of The 


Society. 


Activities of the Division Committees of The Society 

Committee on Geological Surveys (HEINRICH Rigs): This 
Committee has prepared a list of definitions for clays and 
other materials of interest to The American Ceramic 
Society. These definitions have been sent out for criti- 
cisms and suggestions by various members of The Society 
(see p. 213, this issue). 

Art Division (K. E. SmitH): The Standards Committee 
of the Art Division has started work on the establishment 
and approval of definitions for faience, majolica, bone 
china, caustic tile, stoneware, porcelain, slip or engobe, 
enamel, and glaze. It is hoped that other terms that are 
of interest to the members of the Art Division will also be 
included. 

Metal Enamel Division (C. R. AMBERG): A report of 
the Committee on Standards of the Enamel Division has 
been prepared and circulated among the members of that 
Division (see p. 215, this issue). 


Recommendations 


The Committee on Standards recommends to the 
President and the Board of Trustees that representation 
of The Society be obtained on the various organizations 
that were recommended in the 1938 Report of this Com- 
mittee.’ During the past year, the Board of Trustees 
instructed the Committee on Standards to obtain this 
representation. This was not completed, however, and 
should be one of the duties of this Committee for the 
coming year. 

As suggested in the Report of 1938, the Divisions of 
The Society should be urged to coéperate with this Com- 
mittee on the establishment of definitions and specifications. 

—JoHN W. WHITTEMORE, Chairman, 
Commuttee on Standards 


7 “Report of the Committee on Standards,”’ Bul/. Amer. 
Ceram. Soc., 17 [3] 148 (1938). 


REPORT OF COMMITTEE ON PATENTS 


All of the bills pending before Congress at the time of 
last year’s Report* died with the adjournment of the 
75th Congress. This Committee therefore has had noth- 
ing to act upon until recently. A few bills, reported on 
hereinafter, have been introduced into the 76th Congress, 
but of at least equal importance are the proposals made 
recently by Commissioner of Patents Coe for certain 
changes in the patent system. 


Bills Pending 

Secrecy in the Patent Office: H.R. 265 aims to protect 
the right of secrecy in pending applications for patent. 
This bill appears to be the same as H. R. 6447 of the 75th 
Congress, which was disapproved by The Society last 
year. The reasons advanced against that bill, which are 
set forth in detail in the report of this Committee for 1938, 
apply with the same force to the present bill.t It is 
recommended, therefore, that H. R. 265 be disapproved. 

Research Section in Patent Office: H.R. 3034 would 
create in the Patent Office a so-called Research Section for 
the purpose of aiding persons who are not financially able 
“to develop ideas or devices for the improvement of 
production in industry or otherwise,’’ and it is ‘‘to perfect 
such patent or patents as may be found practicable, in 
the name of the United States.’’ When such patent or 
patents are utilized, any royalty is to be ‘equitably appor- 
tioned’’ between the originator of the idea and the United 
States. 

*See Bull. Amer. Ceram. Soc., 17 [5] 229-36 (19388). 

t Ibid., p. 236. 
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Without passing upon the desirability of the object 
underlying this bill, the Committee believes that the bill 
as drawn is highly objectionable because of gross ambigui- 
ties. It is not clear from the language of the bill whether 
the proposed Research Section is to perfect ideas submitted 
to it by inventors, or to file and prosecute applications for 
patent thereon, or whether it is merely to attempt to 
perfect or commercialize patents already granted. 

It is not clear whether or not the invention or patent 
is to be assigned to the United States, nor is it clear what 
proportion of royalties is to be given to the inventor. As 
far as the bill goes, the Government might assert that the 
equitable apportionment of royalties provided for in the 
bill would be satisfied by giving 1% thereof to the inventor 
in one case and 99% in another. 

One of the most objectionable features of the bill as 
drawn is that it would place an extra burden upon the 
Patent Office which its present staff could not conceivably 
carry. It goes without saying that in all probability 
the Patent Office would be literally swamped with applica- 
tions for assistance if this bill were to become law. The 
bill does not provide any appropriation for effecting its 
provisions or for increasing the present staff of the Patent 
Office. It is thought that not only should extra duties 
not be imposed upon the existing Patent Office staff but 
also that the Patent Office can function better in its work 
of investigating patentability if matters such as covered 
by the bill are not included in its work. 

The Committee strongly recommends disapproval of 
this bill. 

Patent Office Classification: H.R. 3605 provides that 
the classification staff of the Patent Office be increased by 
not less than twenty-five examiners whose time shall be 
devoted exclusively to the classification of patents at an 
annual expense not to exceed the sum of $100,000. The 
present staff of the Patent Office is to be increased by an 
equal number of examiners. 

The creation and maintenance of an adequate classifica- 
tion system in the Patent Office is one of the most vital 
factors to its efficient operation. Such a classification 
system requires frequent revision, and if this can not be 
accomplished, the likelihood of granting patents containing 
invalid claims is increased and the work of examining 
applications may well be slowed down. There is real 
need for a larger and active ‘classification staff in the 
Patent Office because many of the established classes need 
thoroughgoing revision; thus far much of this work has 
had to be done by taking examiners away from their 
regular work of examining applications for patent. 

This bill is deemed to be worthy of the full support of 
The Society. 

Suits Against the United States: S.197 is a substitute for 
S. 2382 of the last Congress, which was disapproved by The 
Society last year for reasons stated in the Committee 
Report for 1938. The Committee believes that the same 
considerations apply to the present bill and recommends 
its disapproval. 


Proposals Advanced by Commissioner of Patents 


When Conway P. Coe, the Commissioner of Patents, 
testified before the Temporary National Economic Com- 
mittee on January 16, 1939, he proposed seven changes in 
the patent laws, the purpose of which is to overcome weak- 
nesses in the existing patent system and to improve it for 
the betterment of all concerned. With reference to these 
proposals, Mr. Coe said: 


“The program which I have outlined has had the de- 
liberate and thorough consideration of the Patent Office 
Advisory Committee and has been formally recommended 
to the Secretary of Commerce. While I do not claim that 
these proposals are a panacea for all of the ills from which 
the patent system may be suffering, I do feel that they will 
remove the major abuses of which I am aware and will 
render the operation of the system more effective for its 
intended purpose.”’ 
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As far as this Committee is aware, bills to effectuate the 
proposals of the Commissioner of Patents have not been 
drafted or introduced into Congress. ‘This Committee 
therefore reports upon the proposals in principle, leaving 
to the future possible details of the manner in which the 
various proposals are to be worked out, but suggesting 
in some instances desirable factors. 

(1) Single Court of Patent Appeals: The first of the 
proposals is that there be created a single court of patent 
appeals. This suggestion was covered at some length in 
the Report of this Committee for 1938, and the establish- 
ment of a single court of patent appeals was approved by 
The Society. 

The bills to this end pending before the last Congress 
included a provision for scientific or technical advisers for 
the assistance of the court. The Committee repeats the 
view expressed in last year’s Report, namely, that scien- 
tific experts have no place in a court of appeals. Such 
technical advisers, if they have any place at all, belong in 
the trial courts, namely, the district courts of the United 
States. 

Subject to the matter of technical advisers just stated, 
the Committee recommends the approval of this proposal. 

(2) Twenty-Year Plan: The second proposal is that 
the so-called twenty-year plan be adopted. Under this 
plan, the life of a patent would remain, as now, seventeen 
years, provided the patent were issued within not to ex- 
ceed three years from its filing date. If the prosecution 
of the application, however, extended over more than three 
years from the filing date, the life of the patent would be 
reduced proportionately, 7. e., if the patent did not issue 
until four years after the filing of the application, the life 
of the patent would be only sixteen years. 

There is much to be said in favor of this proposal. 
On the other hand, it is recognized that in some instances 
the prosecution of an application is unavoidably pro- 
longed considerably, either by interference proceedings 
or by the necessity for taking an appeal from the Patent 
Office to the courts. If some medium were provided for 
expediting the hearing and decision of appeals to the 
courts and if interference proceedings were greatly sim- 
plified and shortened, the objections to the twenty-year 
plan would apparently disappear. 

As far as can be envisioned, the single proposal involving 
interference practice will not reduce delays greatly, and 
various suggestions are being made to avoid unjust pen- 
alizing of an applicant for delays beyond his control in the 
event of adoption of the twenty-year plan. One of these 
is that the time consumed in appeal proceedings or in 
interferences should be disregarded in computing the 
twenty years insofar as concerns the winner of an appeal 
or of an interference. Although this and similar proposals 
may have some merit, they would not entirely close the 
door to certain existing abuses which the Commissioner’s 
proposal aims to overcome. 

The Committee feels that the twenty-year proposal 
is a meritorious one and approves it in principle but 
recommends that concurrently with its adoption steps 
should be taken to simplify and shorten interferences and 
to expedite the hearing and decision of appeals from the 
Patent Office. 

(3) Interference Appeals: The third proposal is that 
interference proceedings in the Patent Office be ter- 
minated with a single decision of the Examiner of Inter- 
ferences and that a patent be promptly granted on the 
basis of that decision. This would eliminate interference 
appeals to the Board of Appeals but not from the Patent 
Office to the courts in accordance with existing statutes 
and practice. This proposal is made as a companion to 
the twenty-year proposal, with the thought that the times 
occupied by interference proceedings will be shortened. 
The proposal undoubtedly would decrease interference 
times. Subject to the preservation of the rights of appeal 
to the courts now established in interference cases, the 
Committee approves this proposal. 

(4) Renewal Applications Abolished: Another pro- 
posal is that renewal applications should be abolished, 
provided, however, that the Commissioner of Patents 


should be authorized to receive payment of the final fee 
after expiration of the statutory period where a proper 
showing is made. There seems to be no necessity at 
this time for renewal applications, and the provision stated 
will take care of the poor inventor just as he is taken care 
of at present. This proposal is approved by the Com- 
mittee. 

(5) Pertod of Public Use Reduced to One Year: Under 
the present statute an inventor may use his invention 
publicly for two years prior to filing an application for 
patent thereon. It is proposed that the law be amended 
to reduce this period of public use from two years to one. 
There seems to be a feeling that some length of public 
use may be desirable or necessary, at least in the case of 
some inventions. One year would appear to be ample 
time for such use, however, and the proposal is meritorious 
because it seems to cut down the delays which constitute 
one of the greatest complaints against the existing patent 
system. The Committee approves this proposal. 

(6) Period of Applicant to Copy Claims One Year: 
Similarly, it is now possible for an applicant to copy claims, 
for purposes of interference, from a patent within two 
years from the date of its issue. No sound reason ap- 
pears for such a long interval. It is proposed, in a fur- 
ther attempt to reduce delays, to reduce this period to one 
year. This proposal is likewise approved. 

(7) Applicant Response to Office Action Thirty Days: 
The seventh proposal made by the Commissioner of Pa- 
tents is that his authority be enlarged so that he may, 
under proper circumstances, require an applicant to re- 
spond to an Office action within less than the period of six 
months now fixed by statute. The proposal involves a 
minimum of thirty days for such response, and it is based 
upon the thought that such authority is necessary to the 
curtailment of the period of pendency of applications. 

It is felt that if the twenty-year plan be adopted there 
would be no necessity for this proposal. There might be 
apprehension that the granting of this authority by statute 
would lead to arbitrary action on the part of the Patent 
Office, and, in view of this, the proposal, if adopted, 
should be modified to provide for an appeal from the 
requirement for response within the shortened period to 
obtain a longer period under a proper showing. Subject 
to this provision, the Committee approves this proposal, 
although considering it unnecessary for the reason stated 
primarily because it feels that it is desirable to back in 
their entirety the proposals of the Commissioner of Pat- 
ents. 


Bills Recommended by Committee 

For the reasons stated, the Committee recommends 
the adoption of the Report, with approval of H. R. 3605, 
disapproval of H.R. 265, H. R. 3034, and S. 197, and 
approval of the proposals of the Commissioner of Patents, 
subject, however, to the stipulations or recommendations 
made in connection with individual items, and recommends 
that the action taken by The Society thereon be reported to 
the proper Committees of Congress and the Commissioner 
of Patents, as the case may be. 

Signed by the Committee on Patents: FuLtTon B. 
Fiick, Chairman; J. C. HOSTETTER AND FRANK H. RIDDLE 


Ceramic Day on Treasure Island 
Monday, August 7 
Atholl McBean Speaker at the 
Ceramic Dinner 


Golden Gate Exposition, 
San Francisco, Calif. 
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REPORT OF COMMITTEE ON GEOLOGICAL SURVEYS* 


There is in use, at the present time, a number of names 
descriptive of types of clay which are used in the ceramic 
as well as in other industries. 

These names have a significance indicative of uses, prop- 
erties, or geological occurrence. A number of them have 
been loosely used, and some may well be dropped because 
of their indefinite meaning or obsolescence. 

The Committee on Geological Surveys has set itself the 
task of endeavoring to clarify some of these descriptions of 
clays and presents herewith a Report which has perhaps 
been the cause of more labor than its contents might indi- 
cate. 

It should be made clear at the outset that no attempt has 
been made to recommend a classification of clays, and the 
initiation of such a project would probably develop con- 
siderable divergence of opinion. The question that would 
present itself at once would be whether an attempted 
classification should be based on uses, properties, geological 
occurrence, or mineral composition. Each plan has some 
strong supporters. 

It will be evident that at least one of the bases of classifi- 
cation mentioned—mineralogic—could not be satisfactorily 
employed in the light of our present knowledge of clays. 

This Report, therefore, confines itself to a description 
of clay terms which have been widely used. The Com- 
mittee, in addition, has attempted to describe the clays 
according to correct technical usage rather than sometimes 
practical misuse. Accuracy of statement is at all times 
desirable, particularly when the names used may figure in 
contracts or specifications. 

The list of names considered here was compiled by the 
Committee, and after attempting to formulate a descrip- 


* Presented at the Forty-First Annual Meeting, 
American Ceramic Society, Chicago, Ill., April 19, 1939 
(Materials and Equipment Division). Received March 
27, 1939. 


tion which represented the opinion of the majority (of the 
Committee), the results were distributed by Dr. Purdy in 
mimeographed form, with a request for criticisms. 

About eighty replies were received which ranged from a 
blanket approval of the list as presented to an extreme case 
recommending the elimination of 27 of the 38 terms on the 
list at that time. The Chairman takes this opportunity to 
thank those members who generously gave of their time to 
send in rather full discussions. 

It then became the duty of all members of the Com- 
mittee to consider all criticisms carefully and to make such 
changes, additions, or eliminations in the original descrip- 
tions as seemed desirable. 

The list of terms presented has been arranged alpha- 
betically instead of grouping them according to uses, 
properties, or geologic occurrence, for the reason that some 
of the names might be placed in more than one group. 

It may be asked why, in describing clay types, the 
ranges of shrinkage, dry strength, vitrification range, etc., 
are not given. The Chairman is tempted to say that had 
this been tried it is feared too much disagreement would 
have resulted. 

It is hoped that each term described here will carry a 
certain meaning, whether it refers to uses, properties, or 
mode of occurrence in the ground. 

The Committee, in presenting these definitions, does not 
feel that they are necessarily final. Rather the definitions 
are believed to be representative of present best usage but 
subject to change with progress in the fields of clay miner- 
alogy, technology, and use. 

It is recommended by the Committee on Geological 
Surveys that The American Ceramic Society tentatively 
adopt this Report. 


—H. Ries, Chairman, A. F. GREAVES-WALKER, J. E. 
LaMaR, O. C. Ratston, W. M. WEIGEL, AND 
WILSON 


Clay Definitions 


(1) Clay: A naturally occurring earthy aggregate in 
which hydrous silicates of alumina usually predominate. 
It is usually plastic when sufficiently pulverized and 
wetted, rigid when dry, and becomes steel-hard when fired 
at asufficiently high temperature. 

(2) Adobe: A word of Spanish origin used in the south- 
western States to designate clays adapted to the manufac- 
ture of sun-dried, unfired, adobe brick. 

(3) Alluvial clay: One that has been deposited by 
water on land, usually in association with rivers or streams. 

(4) Alluvium: A loose term applied to deposits of sand, 
clay, or gravel laid down by water on land. 

(5) Ball clay: A very plastic fine-grained refractory 
clay, firing usually to an ivory color but sometimes light 
buff or white. It commonly fires to a low absorbent body 
between cones 5 and 10 but as high as cone 15 in some cases. 
It remains light in color and does not overfire at whiteware 
temperatures. Its function is chiefly as a bonding or sus- 
pending agent. 

(6) Bauxitic clay: A clay consisting of a mixture of 
bauxitic minerals, such as gibbsite and diaspore, with clay 
minerals, the former constituting not over 50% of the total. 
(The opposite of this would be an argillaceous bauxite.) 

(7) Bentonite: A very fine-grained clay composed 
mainly of minerals of the montmorillonite type. Most 
deposits are regarded as having been formed by the altera- 
tion of the glassy particles of volcanic ash. Bentonites 
are characterized by a pearly or waxy luster and an unctu- 
ous feel. Some bentonites swell markedly on absorbing 
water, others do not, and still others show intermediate 
degrees of swelling. 
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(8) Bond clay: A clay of high plasticity and high dry 
strength which may or may not be refractory and is used to 
bond nonplastic materials. 

(9) Boulder clay: A clay containing a conspicuous 
number of boulders. (See also 77/l.) 

‘ gg Brick clay: Any clay suitable for making building 
rick. 

(11) Burley clay: A clay containing burls, odlites, or 
nodules, which may be high in alumina or iron oxide. As 
used in Missouri, it refers to a diaspore-bearing clay usually 
averaging 45 to 65% Al,Os. 

(12) Calcareous clay: A clay containing the minerals 
calcite and/or dolomite in amounts sufficient to cause 
obvious effervescence with dilute HCl. If the carbonates 
are in sufficient excess over Fe.O3, the clay fires to a cream 
color and has a short vitrification range. 

(13) China clay: A term originally applied to the 
beneficiated kaolin mined in Europe, but now applied to all 
beneficiated kaolin. 

(14) Colluvial clay: A clay transported down a slope, 
either by gravity or wash, and deposited at or near the base 
of the slope. 

(15) Delta clay: One which has accumulated in the 
delta of a river. Such deposits are not as common as clay 
deposits formed in other ways. 

(16) Diaspore clay: Aclay usually containing over 60% 
alumina with the mineral diaspore often in shotlike parti- 
cles or ‘‘odlites.”” There may be some gibbsite or cliachite 
present. 

(17) Enamel clay: A finely divided, highly plastic, 
naturally fine-grained clay of low iron content and 
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sufficiently high powers of suspension so that when prop- 
erly dispersed in water it can be used to hold enamel frits 
in suspension. It also produces opacity in the enamel. 

(18) Estuarine clay: A clay which has been deposited 
in an estuary. 

(19) Fire clay: Aclay either of sedimentary or residual 
character which has a P.C.E. of not less than cone 19. It 
may vary in its plasticity or other physical properties and 
while it often fires to a buff color, it does not necessarily do 
so. It is recommended that clays with a P.C.E. from 19 to 
26, inclusive, be called ‘‘low heat duty fire clays,’’ and that 
fire clays with a P.C.E. of cone 27 or higher be designated 
“refractory.” 

The terms Nos. 1, 2, and 3 fire clay, as sometimes used, 
do not always refer to the same degree of fusibility. 

While some fire clays are found underlying coal beds, 
many show no association with coal; in fact some clays 
underlying coal beds do not conform to the description 
given. 

(20) Filler clay: A clay used in a crushed or ground 
state for purposes other than for the production of ceramic 
materials or products, and generally behaving as an inert 
ingredient. 

While such clays may sometimes change the properties 
* of the product, they are themselves unchanged in com- 
pounding for use. 

Filler clays may or may not be white. (See Rubber and 
Paper clay, each of which is a particular class of Filler 
clay.) 

(21) Flint clay: A clay, usually refractory and hard, 
with a dense structure and conchoidal fracture. It is 
difficult to slake and has little plasticity under usual work- 
ing conditions. 

(22) Flood-plain clay: Any clay underlying the flood 
plain of a river. 

(23) Foundry clay: Plastic clays of varying resistance 
to heat but with good bonding qualities, used for mixing 
with sand to make foundry molds. 

(24) Fullers’ earth: A clay which in its natural dry 
condition is used in the processing and decolorizing of oils. 

(25) Gumbo clay: A loosely used term applied to 
many soft sticky plastic clays. They are often colored 
with humus or other organic constituents. 

(26) Gumbotil: A gray to dark colored, thoroughly 
leached, nonlaminated, deoxidized clay, very sticky and 
breaking with a starch-like fracture; very hard and 
tenacious when dry. It is formed chiefly by the weather- 
ing of glacial drift. 

(27) Kaolin: A white-firing clay which in its bene- 
ficiated condition is made up chiefly of minerals of the 
kaolinite type. Two types of kaolin may be recognized 
as follows: 

(A) Residual kaolin: a kaolin found in the place 
where it is formed by rock weathering. 

(B) Sedimentary kaolin: a kaolin which has been 
transported from its place of origin. Sedimentary kaolins 
show more pronounced colloidal properties than residual 
kaolins. 

28) Lacustrine clay: Any clay which has been de- 
posited in a lake. 

(29) Laterite: A claylike material of residual origin 
consisting typically and essentially of hydrated oxides of 
iron. It is usually red to brown in color, but it may be 
blue or gray. It may grade into bauxite (regarded by 
some as a form of laterite) on the one hand, and into 
ferruginous clay on the other. 

(30) Loam: A material composed of a mixture of 
sand, silt, and clay particles in varying proportions. It 
may often contain some calcium carbonate. 

(81) Loess: A clayey (argillaceous) silt which may 
vary greatly in composition, especially as to amount of 
free silica and calcium carbonate. It is usually regarded 
as a wind-deposited material. 

(32) Marine clay: A clay which has been accumulated 
as a sediment on the sea floor. Such clays do not include 
estuarine or sea-delta deposits, but they may grade into 
them. 
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(33) Modeling clay: A clay suitable for use in a plastic 
condition for sculpture and similar purposes. 

(34) Paperclay: A white clay, very low in free silica, and 
usually having a small particle size as marketed. Because 
of its high retention, color, and suspending properties, it 
is used for filling or coating paper. Most paper clays as 
put on the market are beneficiated products. 

(35) Pipe clay: A somewhat loosely used term which 
originally was applied to a clay used for making smoking 
pipes. It has also been applied to sewer-pipe clay. The 
term is rapidly approaching obsolescence but is still used 
by archeologists. 

(36) Plastic kaolin: 
be dropped. 

(37) Pot clay: 
dropped. 

(38) Potter's clay: 
shaped into objects on the potter’s wheel. 
becoming obsolete. 

(39) Refractory clay: Any clay showing a P.C.E. of 
not less than cone 27. 

(40) Residual clay: A clay resulting from the weather- 
ing of an older rock and remaining in the place of its origin. 
It may show all degrees of purity, depending upon the 
composition of the parent material. 

(41) Rubber clay: A type of filler clay suitable for use 
in compounding rubber articles. It is commonly white or 
light colored and free of grit and harmful impurities. 

(42) Sagger clay: A fire clay or ball clay suitable for 
It may resemble a bond clay in 
plasticity, but it contains more impurities and may be 
more siliceous. 

(43) Sedimentary clay: Any clay which has been de- 
posited in layers as a sediment, commonly by water, but 
sometimes through the agency of wind or even glaciers. 
Same as transported clay. 

(44) Semiflint clay: A term that is used in some states 
to include fire clays which are intermediate in hardness 
between flint clay and plastic fire clay. 

(45) Semthard clay: It is recommended that this term 
be dropped. 

(46) Sewer-pipe clay: This term, which is practically 
obsolete, is sometimes applied to a clay used for the manu- 
facture of sewer pipe. It is as indefinite as terra-cotta 
clay. 

(47) Shale: A consolidated or indurated clay, usually 
having a laminated structure. All gradations may be 
found between a true shale and a plastic clay. 

The terms ‘“‘shale clay”’ or ‘‘clay shale’ are sometimes 
used to designate a material intermediate between shale 
and clay. 

(48) Stliceous clay: A clay containing appreciable 
free silica in particles which may or may not be visible to 
the naked eye. When visible particles of silica are present 
in large amount, the term “‘sandy”’ is often used. 

(49) Slip clay*: A clay or shale which fuses com- 
pletely between cones 5 and 10 and can be used alone as a 
natural glaze. 

These clays are usually fine-grained, high in fluxes in- 
cluding iron, and must fit and adhere properly to the body 
upon which they are placed, both in the unfired and fired 
conditions. 

(50) Stoneware clay: A clay suitable for the manu- 
facture of stoneware; it possesses good plasticity, vitrifies 
between cones 4 and 10, and has a long firing range. The 
color (on firing) is buff to gray. 

(51) Surface clay: A loose term applied to any (usually 
low grade) clay occurring at or near the surface. 

(52) Terra-cotta clay: A clay of suitable plasticity and 
working properties for the manufacture of terra cotta, 
such as vases, statuary, or architectural shapes. It should 
have good plasticity. Much of that used in the United 
States is of the stoneware or fireclay type. 


It is recommended that this term 
It is recommended that this term be 


A plastic clay that can be easily 
The term is 


* This term should not be confused with the well-known 
term ‘‘slip.”” Many clays which are not suitable for 
natural glazes may be used in slips. 
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At the present time, no one clay can be regarded as dis- 
tinctively a terra-cotta clay, because many of those used 
in the body of this product may also be used for other 
purposes. 

(53) Terrace clay: Any clay, usually impure, which 
underlies a topographic terrace occurring on the slopes of 
valleys, basins, or on slopes of other types. 

(54) Tull: Glacial deposits of an unstratified char- 
acter, consisting of a heterogeneous mixture of clay, sand, 
gravel, and boulders. 

(55) Underclay: A clay occurring under a bed of coal 
or the horizon of a coal bed; often characterized by a lack 
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of bedding, slickensided surfaces, and presence of car- 
bonaceous material. 

(56) Varve clay: A banded clay made up of alter- 
nating, usually thin layers of clay and silt. The best- 
known types of varve clays are those deposited in lakes 
along the margins of glaciers. In such deposits, each pair 
of layers is thought to represent a year’s deposition. 


(57) Viutrifying clay: It is recommended that this term 
be dropped. 
(58) Wadclay: A clay of high plastic tensile strength 


and plasticity which can be used to make a joint between 
saggers and other refractory materials. 


REPORTS OF 


DIVISIONS 


ENAMEL DIVISION EDITORIAL COMMITTEE 
REPORT 


In reviewing the papers which have been submitted to 
us for editorial reading during the past year, the members 
of this Committee have endeavored to keep three aspects 
of our duty in mind as follows: (1) a friendly service to 
the authors themselves, who are naturally anxious that 
any errors or weak points in their papers be caught and 
remedied before publication instead of being subjected to 
the embarrassment of having erroneous or questionable 
matter appear in print; (2) the protection of the ulti- 
mate reader against the confusing or actually misleading 
passages which are likely to creep into anyone’s paper 
unless it is subjected to careful editorial reading; and (3) 
the guarding of the Journal of The Society itself against 
faulty material, thus maintaining and enhancing its pres- 
ent good reputation. 

A serious approach to these problems entails a consider- 
able amount of careful work. In carrying out this work, 
it is a handicap to editorial readers and authors alike that 
no joint conferences are possible. To make ourselves 
reasonably clear, therefore, the Committee has sometimes 
had to resort to rather voluminous comment. We sin- 
cerely hope that our efforts to be genuinely helpful to the 
authors, to the ultimate readers, and to The Society have 
met with enough success to justify the work which we have 
put into it as well as the work which the authors, when 
necessary, have done with us. Finally, we wish to express 
our appreciation for the spirit of codperation which the 
respective authors have shown. 

—J. J. CANFIELD, H. D. Carter, 
AND W. N. HARRISON, Chairman 


ENAMEL DIVISION STANDARDS 
COMMITTEE REPORT 


The need for definite standard tests in the field of por- 
celain enamels is recognized by everyone who writes or 
reads a paper on the subject. The difficulties encountered 
in producing a test that is really effective, accurate, and 
likely to be widely accepted and used is also recognized. 
This Committee feels that only those tests that have been 
thoroughly tried out, that give results which may be ex- 
pressed in a quantitative fashion, and that already have 
received some degree of acceptance should be approved 
by The American Ceramic Society as standard. 

The Porcelain Enamel Institute has done effective work 
in the development of tests. Because the P.E.I. and the 
Enamel Division are working toward the same end and 
because a double standard would be the equivalent of no 
standard, this Committee feels that The American Ce- 
ramic Society, through the Enamel Division, should accept 
as standard those tests to which the P.E.I. has given final 
approval and that future committees should coéperate 
with the Committee on Standards of the P.E.I. on new 
standard tests in every way possible. 

The Committee also feels that a minor amendment 
should be made to the present American Ceramic Society 


(1939) 


Standard Test for Fineness of Milled Enamels. The present 
test expresses results in terms of grams of residue on a 
specific flat screen. Inasmuch as the standard sample for 
this test is one that contains 100 grams of frit, the residue 
in grams is likewise the percentage weight of the frit in the 
sample. Many, however, do not use the standard sample; 
they use a flat screen and express results in grams. It is 
evident that these results in grams would not have the 
same meaning as those secured by the standard test. 
They frequently appear in the ceramic literature, however, 
and for self-evident reasons cause confusion. If the 
custom of expressing fineness in grams can be changed to 
that of an expression of fineness as the percentage weight 
of the frit, all flat screen tests will have a certain degree 
of uniformity, regardless of the sample size used. The 
only difference will be largely one of the degree of accuracy. 
A number of authors have already resorted to this method 
of expressing fineness results. 
The Committee feels that there will be no great diffi- 
culty involved in changing this usage, and the re- 
sults of such a change would be worth while. The Por- 
celain Enamel Institute has issued a tentative screen test 
for wet-milled porcelain enamels, in which The American 
Ceramic Society test is recommended for all research pur- 
poses; a modified test is recommended for plant control 
work. This Committee has made contact with the 
P.E.I. Committee and has suggested that its test, when 
accepted as standard, should contain the statement that 
“results should be expressed as percentage weight of the 
frit.’’ This is likely to be done. The Committee there- 
fore recommends that the Enamel Division should approve 
and send to the Committee on Standards of The American 
Ceramic Society the following resolutions: 
(1) Be it resolved that The American Ceramic Society 
should accept as standard the two standard tests of the 
Porcelain Enamel Institute, respectively entitled ‘‘Re- 
flectance Test for Opaque White Porcelain Enamels’ and 
“Test for Acid Resistance of Porcelain Enamels.” 
(2) Be it resolved that the standard method for fine- 
ness of wet-milled enamels (accepted by The American 
Ceramic Society and published in The Bulletin of the 
American Ceramic Society, 9 [9] 269 (1930)) should be 
amended so that the paragraph entitled ‘‘Weighing”’ 
should read as follows: ‘‘The residue should be trans- 
ferred to a balance and weighed to the nearest 0.1 gram. 
The weight thus determined should be converted to per- 
centage of the weight of the frit in the sample and this 
percentage should be taken as the index of fineness of the 
enamel in terms of the number of the testing screen used.”’ 
—C. R. AMBERG, Chairman, 

Standards Committee 


ENAMEL DIVISION DATA COMMITTEE 
REPORT 


This is a Report of the activities of the Division Chair- 
man, G. H. Spencer-Strong, and of this Committee in 
arranging for the publication of a bibliography of the lit- 
erature on enameling from 1928 to 1938, inclusive. 

The Carter-Landrum Bibliography of the literature to 
1928 was published by The Society in May, 1929, and was 
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distributed without charge to the membership of The 
Society. The expense connected with the preparation, 
printing, and distribution of this Bibliography was $3729; 
about 70% of this amount was subscribed by the industry 
and by the membership of this Division. 

The first task was to find someone willing and cap ble 
of undertaking the preparation of the Bibliography, in- 
asmuch as the men who had compiled the Carter-Landrum 
Bibliography were not available. We were fortunate in 
having E. H. McClelland, Technology Librarian of the 
Carnegie Library of Pittsburgh, agree to have his staff 
do this work. His department for some years has been 
compiling bibliographies of the literature on iron and steel, 
and their work in this field is recognized internationally. 
The library agreed to do the work at no cost to The Society 
because it has some WPA stenographic help available. 
The Society was to furnish two copies of each of its Jour- 
nals, Abstracts, and Bulletins for the eleven-year period to 
be covered so that it would be unnecessary to copy the 
abstracts. 

Richard Tiirk of Pemco assumed the responsibility for 
soliciting the frit group, and he has informed your Com- 
mittee that the frit group has agreed to contribute $1000. 

W. F. Wenning of the Ceramic Color and Chemical 
Company has undertaken solicitation of the suppliers 
group. He has already reported contributions of $100 
each from four suppliers that have been solicited. 

Frank R. Porter of Inland Steel Company is soliciting 
the steel suppliers, and little difficulty is expected in rais- 
ing the sum indicated. 

The enamelware manufacturers have not as yet been 
solicited. 

The library started on this work about January l, 
1939, and expects that it will be finished one year from 
that date. The Bibliography will cover the literature on 
vitreous enamels on metals from 1928 to 1938, inclusive. 
It is planned to include all abstracts on enamels in Ceramic 
Abstracts, as well as the abstracts appearing in other 
sections which are related to enamels. 

The Bibliography will be indexed and distributed by the 
office of The Society. 

—J. E. RoSENBERG, Chairman, 
Data Committee 


REFRACTORIES DIVISION ANNUAL 
MEETING * 


The meeting was called to order by the Chairman, 
N. W. Taylor, at 1:15 p.m. It was moved, seconded, and 
passed that the minutes of the previous Annual Meeting 
held in New Orleans be omitted. The Treasurer’s Report 
was read and approved. 

Chairman Soler reported for the Papers and Program 
Committee. Chairman Buck of the Rules Committee 
moved that the Proposed Rules, published in the Bulletin 
of the American Ceramic Society (Vol. 17, p. 399, Oct., 


*The Business Meeting was held following the Re- 
fractories Division Luncheon, April 19, during the Forty- 
First Annual Meeting of The Society. 
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1938), be accepted. The motion was duly seconded and 
carried. 

Chairman Taylor announced the following results of the 
election of officers for the coming year: 


Chairman: S. F. Warton, Exolon Company, Blasdell, 
N.Y. 

Vice-Chairman: J. B. Austin, United States Steel Corp., 
Kearny, N. J. 

Secretary-Treasurer: GILBERT SOLER, 
Bearing Co., Canton, Ohio. 


(A) R. K. Hursu, Univ. of 
Illinois, Urbana, III. 
) (B) L. J. Troster, General Re- 
\fractories Co., Baltimore, Md. 


Timken Roller 


Nominating Committee 


The meeting adjourned at 1:35 P.M. 
—J. B. Austin, Secretary-Treasurer, 1938-1939 
GILBERT SOLER, Secretary-Treasurer, 1939-1940 


GLASS DIVISION RULES ADOPTED WITH 
CHANGES 


At the Business Meeting of the Glass Division on April 18, 
1939, the Proposed Rules for the Glass Division (published 
in The Bulletin, January, 1939, pp. 22-23) were adopted, 
with the following changes: 


Article GR VI. Officers 
(4) The Second Vice-Chairman shall assist the Chair- 
man and First Vice-Chairman and shall succeed to the 
powers and duties of the First Vice-Chairman in the event 
of the promotion or the refusal or incapacity of the First 
Vice-Chairman to act. 


Article GR XII. Committees 


(1) Strike out ‘Education.’ 

Delete paragraph (10), and change (11) to (10). 

Change the ‘‘General’’ section at the end of Article 
GR XII to (11). 


Officers for 1939-1940 


The officers elected for 1939-1940 are as follows: 
Chairman: N. W. Taylor, Pennsylvania State College, 

State College, Pa. 

First Vice-Chairman: W. R. Lester, Maryland Glass Co., 

Baltimore, Md. 
Second Vice-Chairman: 

Co., Hartford, Conn. 
Secretary: S. R. Scholes, New York State College of 

Ceramics, Alfred, N. Y. 

The Glass Division will invite those members of the 
German Society of Glass Technology who plan to visit 
America in September to attend the Autumn Meeting. 
(See p. 222, this issue, for the time and place of this meet- 


ing.) 


A. K. Lyle, Hartford-Empire 


—S. R. ScHoes, Secretary, 
Glass Division 


THE INSTITUTE OF CERAMIC ENGINEERS 


Executive Committee 

President: J. L. CARRUTHERS, Dept. of 
Ceramic Engineering, Ohio State 
University, Columbus, Ohio 

Vice-President: H. G. WoLFRAM, Por- 
celain Enamel & Mfg. Co., Baltimore, 
Md. 

Secretary: S. J. McDowe t, General 
Ceramics Co., Keasbey, N. J. 


The Annual Meeting 

Although these notes are being written within a few 
hours of the April 19 annual meeting held by the Institute 
at Chicago, the printed word can in no way convey an 
idea of the success of that meeting. The reports of officers 
and committees revealed a greater amount of work done 
than would have seemed possible in a single year. The 
meeting was attended by about fifty members of the 
Institute. 
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Highlights of the meeting were the President’s Annual 
Report (dealing with organization problems which have in 
part been discussed in these columns) and reports by the 
committees on Ceramic Engineering Education, on Pro- 
fessional Status and Development, and on Membership 
and Examinations. (These reports will be published in 
the July issue of The Bulletin.) 


The President's Address 

In his retiring address, A. F. Greaves-Walker explained 
the tasks incident to organizing the Institute. For 
the committees, this amounted to an exploratory job, 
consisting of the study of methods used by the older engi- 
neering societies and the adaptation of these methods to 
our particular conditions. Professor Greaves-Walker was 
able to report the admission of the Institute within recent 
weeks to the American Engineering Council. Other 
engineering organizations, such as the Engineers’ Council 
for Professional Development, have codperated extensively, 
but as yet the E.C.P.D. has not acted definitely on our 
application for membership. The generous attitude of 
the A.I.M.M.E. in various friendly gestures indicates 
the maturing of a strong bond between ceramic engineers 
and this closely related engineering group. 

Professor Greaves-Walker included in his report a sum- 
mary of the work of W. H. Vaughan’s Committee on 
Professional Licensing. As reported in the February, 
1939, issue of The Bulletin, pp. 64-66, the work of this 
Committee has resulted in legal recognition of ceramic 
engineering by a considerable number of state boards of 
engineering examiners. 


Changes in By-Laws 

Approval was given to publish certain proposed changes 
in the Rules to be voted upon at the next meeting (see p. 
208). One proposal provides for a change in title of the 
Secretary to ‘‘Secretary-Treasurer,’’ with the idea of so 
indicating that a second official in addition to the Presi- 
dent is responsible for the approval of expenditures. An- 
other proposal was made with the idea of extending to the 
Institute the rules of The American Ceramic Society with 
regard to suspension of members for nonpayment of assess- 
ments. 


Collection of Assessments 


It was decided that none of those elected to member- 
ship in 1938 would be assessed both for 1938 and 1939. 
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Inasmuch as no announcements of election to the Institute 
were made until late in November, 1938, it was obviously 
unfair to make an assessment for that year. 


Committee on Membership and Examinations 

A. S. Watts gave a summarized report for the Member- 
ship Committee stressing the great amount of work and 
the many problems handled. This Committee is in charge 
of the Institute’s most important function, that of building 
up a membership of the quality necessary to obtain the 
Institute’s professional objectives. The Committee has 
set up criteria for judging applications for the several 
membership grades. To apply these criteria to the more 
than 200 applications received has entailed an amount of 
work which will not occur again in any one year. The 
Committee approved the applications as follows: for 
Member grade 21; for Associate grade 55; and for Junior 
The total membership of the Institute is now 


The plans for examinations for the Member grade are 
incomplete, but the Committee has drawn up a set of 
recommendations which should soon result in a workable 
program. Nearly all of those admitted to Member grade 
held an engineer’s license, which was taken as fulfillment 
of the requirement for passing an examination. The 
Committee is moving as quickly as possible toward the 
completion of a plan for examinations of a satisfactory 
kind, whether they be oral, written, or a thorough examina- 
tion of the applicant’s record. Until such plans are 
completed, Associate Memberships have been issued to 
some applicants who had applied for the Member grade. 
Everyone to whom this situation has been explained agrees 
that the aim must be the development of a plan which first 
of all maintains a high membership standard. 


Other Items 

The Committee on Ceramic Engineering Education 
(Chairman, E. H. Fritz) has made a questionnaire survey 
of employers of ceramic engineers. A majority of those 
who replied considered that personal characteristics were 
more necessary for the success of an engineer than any 
detail of his schooling. This report includes a summary of 
employers’ views on ceramic engineering curricula. 

R. S. Bradley, A. P. Green Fire Brick Co., gave a report 
of studies made by the Committee on Professional Status 
and Development. 


GOLDEN GATE GENERAL MEETING, SAN FRANCISCO, CALIF., AUGUST 6-12 


OFFICIAL HEADQUARTERS—THE PALACE HOTEL 
Ceramic Day at the Exposition, Monday, August 7 


The April Bulletin, pp. 150-52, gave a list of papers scheduled for The American Ceramic 


Society General Meeting at the Golden Gate Exposition in San Francisco. 


The final and 


complete Program will be published in the July issue of The Bulletin. 


“Treasure Island” in San Francisco Bay will give you 
the thrill of your life a hundred times over. 

Just as Jim Hawkins found the thrill of his young life 
when, squired by that master storyteller, Robert Louis 
Stevenson, he set sail and landed on the original ‘‘Treasure 
Island” in the company of arch-villain peg-leg Long John 
Silver, you will thrill to the wonder, the beauty, the ro- 
mance of the entire world when you come to visit San 
Francisco and its magic Dream City. ‘‘Treasure Island”’ 
is an Arabian Nights’ tale come to life, an Aladdin’s Lam> 
rubbed by the genii of American inventive minds, by the 
imagination of famed artists, by the creative talents of 
architects, sculptors, engineers, designers, landscape 
gardeners, all welded together to present to you the Golden 
Gate International Exposition, the ‘‘Pageant of the 
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Largest Man-Made Island 

Yerba Buena shoal, the site of ‘‘Treasure Island,’’ was 
discovered and charted as a menace to navigation in 1775 
by Don Juan Manuel de Ayala, the first white man to sail 
through the Golden Gate from the sea in the ship ‘‘San 
Carlos,’’ known as El Toison de Oro (Golden Fleece). 
Today, Yerba Buena shoal looms up a fairy-tale city in the 
middle of San Francisco Bay, a four-hundred acre artifi- 
cial man-made island, built at a cost of more than three 
million dollars, set squarely between the Oakland Bay 
bridge, the longest bridge in the world, and the spectacular 
Golden Gate Bridge, the longest and tallest single-span 
suspension bridge in the universe and the first bridge ever 
to be flung across a major harbor entrance. 

‘‘Treasure Island’’ may be reached from San Francisco 
by land or by water. By land, you may drive down the 


ge 
> 
9 
WAS) 
4 
4 
Fe 


218 Bulletin of the American Ceramic Society—A ctivities 


six-lane motor highway which skirts Yerba Buena Island 
after you cross the San Francisco-Oakland Bay bridge. 
By water, small black and orange ferry boats are available 
for a 10-minute ride across the bay (fare 10 cents). 


View of San Francisco Bay 

Historic San Francisco Bay with its undulating shore- 
line, was discovered in 1769 by Don Gaspar de Portola, 
a Spanish governor of lower California who sought the 
site of Monterey. 

Looking back, San Francisco may be seen mounting 
its fourteen hills, and to the left the slopes of Twin Peaks; 
to the right, Coit Tower rises up like a tall candle in the 
center tip of a many-layer birthday cake. The ‘‘layer 
cake’”’ in this instance is Telegraph Hill, whose houses and 
apartments cling to its cliff-like sides on many different 
levels. Telegraph Hill, 287 feet straight up from the 
Embarcadero, was a strategic point in the early days 
of the city when sailing ships were sighted from this top- 
most peak. Coit Tower, 180 feet above Telegraph Hill 
with its landscaped terrace, is a vantage point today for 
lovers of hilltop views, craggy skylines, majestic views of 
land and water and sky, ships at anchor, ships in dock, and 
freighters steaming out to sea. ‘Treasure Island’’ ap- 
pears, and by night is, a fairy-tale dream city of snowy 
towers, silhouetted against the dark velvety curtain of the 
sky. 

From the lacy spans of famed Golden Gate bridge, in the 
shadow of Mt. Tamalpais, is Alcatraz Island in the left 
foreground. A ship moving slowly through the Golden 
Gate seems but a stone’s throw away. 


Golden Gate International Exposition: Court of Seven 
Seas 


Longest Bridge in the World 

The San Francisco-Oakland Bay bridge was built at a 
cost of 80 million dollars. It is a double-deck bridge with 
six lanes for automobile traffic on the upper deck and three 
lanes for truck and bus traffic as well as two tracks for 
electric interurban service on the lower deck. The towers 
and piers stand over 700 feet from their rock foundations, 
equivalent to a 60-story skyscraper. 

The west crossing is comprised of twin suspension spans 
with a common anchorage in midchannel; the east cross- 
ing has a 1400-foot cantilever span; and the two cross- 
sings are connected by a tunnel piercing Yerba Buena 
Island, which juts upinthe Bay. The bridge is the largest 
bore vehicular tunnel in existence. 

Yerba Buena Island was formerly called Goat Island, 
and in the early days ranchers used to let their goats graze 
on the Island while they transacted business in San Fran- 
cisco. 

Yerba Buena, meaning ‘‘good herb,”’ is the original name 
of San Francisco. 


Emperor Norton | 

Any story of the San Francisco-Oakland Bay bridge 
would not be complete without mentioning its first in- 
stigator, Emperor Norton I. 

In the East Bay terminal at Mission and First streets 


of the San Francisco-Oakland Bay bridge is a plaque 
which reads as follows: 


Pause Traveler and Be Grateful to NORTON |, Emperor 
of the United States, Protector of Mexico 1859-80, Whose 
Prophetic Wisdom Conceived and Decreed the Bridging of 
San Francisco Bay, August 18, 1869. 


Norton I was the first and the only Emperor of the 
United States. He was plain Joshua Norton when he came 
to San Francisco from London in 1849. He established 
himself as a commission merchant, became a citizen of 
the United States in 1852, and built the first rice mill on 
the Pacific Coast. He prospered and was known as a 
shrewd business man and tespected member of the com- 
munity. In 1852, he lost his fortune when he tried to 
corner the rice market and he soon acquired illusions of 
grandeur. 


Golden Gate International Exposition: Palms and the 
Tower of the Sun in the background which holds the 44- 
bell carillon from Croydon, England. 


In 1859, he became Emperor in his own mind and sent 
his first formal proclamation to the newspapers signed 
“Norton I, Emperor of the United States.’’ The news- 
papers promptly printed this proclamation, and for twenty- 
one years they honored all the Emperor’s edicts and 
proclamations. 

The manner in which San Francisco responded to the 
Emperor’s proclamations, honored his checks, furnished 
his clothing, served him free meals and lodging, always 
making him the guest of importance when he chose to ap- 
pear at public functions, illustrates the gaiety, the humor, 
and the tolerance of the city and its people. In turn, Em- 
peror Norton provided San Francisco with as fantastic a 
story as can be found anywhere in the world. 

Emperor Norton’s most famous proclamation, seen in 
the light of the present, is that of ordering a bridge to be 
built at a cost of $3,000,000 across San Francisco Bay, 
proclaimed and printed in the daily papers, August 18, 
1869. When this was not immediately carried out, a 
second and more peremptory decree followed, with a 
sketch of the proposed bridge ending in San Francisco 
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near the present terminal. When he died in 1880, he was 
given a funeral of state, attended by 10,000 people. Fifty- 
four years later, in 1934, when the cemetery in which he 
was buried was abolished, he was reburied and memorial 
services held. 


Emperor Norton's Relics at ‘Treasure Island" 

Wells Fargo has an interesting exhibit of early California 
relics in the San Francisco Building, which includes several 
of Emperor Norton’s original checks (he never wrote one 
larger than 50 cents), a copy of his proclamation demand- 
ing the Bay Bridge be built, the original lithography of 
the bridge made in 1871, and the Emperor’s photograph 
(he wore a tall, white beaver hat trimmed with two nodding 
bright-colored plumes, and military coat with enormous 
gold epaulets). In the ‘‘Happy Valley” bar in the Palace 
Hotel is a mural of the Emperor and his two constant 
companions, his dogs, ‘‘Bummer and Lazarus,’’ with Mark 
Twain surveying the scene with a quizzical look in his eyes. 


Port of the Trade Winds 

To the extreme right is the Port of the Trade Winds, a 
harbor within a harbor between Yerba Buena Island and 
“Treasure Island.’”’ Trade ships from foreign lands 
will drop anchor here and the Exposition and Trans-Pacific 
Clipper planes will land and take off from and to the Orient. 
The Port will be San Francisco’s permanent Municipal 
Airport for transcontinental land planes and Clipper home 
port after the Exposition closes. 


Golden Phoenix 

On ‘‘Treasure Island,’”’ at the topmost pinnacle of the 
400-foot Tower of the Sun, dominant theme tower of the 
Exposition, is a gold Phoenix. According to Phoenician 
mythology, the Phoenix is the bird who arose from its 
own funeral pyre more beautiful than ever after living 500 
years. The Phoenix is especially significant because it is 
symbolical of the rise of San Francisco from the ashes of its 
1906 fire. Within the tower is a 44-bell carillon sent from 
Croydon, England, on which world-famous bell ringers 
play three times daily. 


Elephant Gates 

Two massive Elephant Gates of Cambodian design at 
each side of the Sun Tower guard the portals of the Pacific, 
the main entrance of the Exposition. In front of the gates 
is a variegated flower garden designed in colors to represent 
a Persian prayer rug. 


Vista of Courts 

From the Sun Tower in the Central Court of Honor 
radiate the main axes of the Exposition. One of the 
longest and most beautiful courts and also the main avenue 
of the Exposition is the Sailing Court of the Seven Seas, 
its stately pylons crowned with the prows of galleons, 
each holding a winged figure representing the Spirit of 
Adventure. 


Pacifica, Goddess of the Exposition 

At the end of the Avenue, at the head of the grand 
fountains staircase whose waters cascade down and over 
turquoise blue-tiled steps, stands the statue of Pacifica, 
allegorical Goddess of the Exposition. Eucalyptus trees 
more than forty feet in height are dwarfed by the 80-foot 
figure of Pacifica. Hanging behind Pacifica is a metallic 
prayer curtain like those in oriental temples, which gives 
off tinkly musical sounds as it flickers in the breezes. 
Each tinkle signifies a prayer. There are beautiful vistas 
of fountains, magnificent sculptures, flower-garden path- 
ways, walled courtyards, the Court of the Moon, Court of 
Reflections, Court of Flowers, Court of the Nations, 
and Enchanted Gardens. 


Fairyland of Flowers 

Each Court is a veritable fairyland of flowers, twenty 
five acres of variegated bloom. One million cuttings were 
used to complete the floral ensemble: palms from the 


desert, Australian eucalyptus, elephant ears from Africa, 
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acanthus from Greece, rhododendrons from the Pacific 
Northwest, magnolias from the bayous of the deep South, 
olives from the hills of Palestine, and Valencia orange 
trees laden with fruit. It all sounds like a world atlas 
with its thousands of trees and millions of flowers. All 
make an ensemble that looks like a captured, fragrant 
rainbow. This living rainbow of fragrant, floral color and 
bloom will be changed constantly throughout the duration 
of the Exposition. 


No Long Hot Walks 

The Exposition is compacted into about half the space 
usually taken by a World’s Fair. There are no long walks 
between exhibits. Rolling rickshas, basket chairs, and 
the ‘‘Elephant Trains,’’ slow-moving sight-seeing cars 
drawn by large tin elephants, with the driver sitting up on 
top in a howdah on the elephant’s back, are available for 
those who wish to ride. 


Foreign Exhibits 

Forty foreign nations have transported fascinating ex- 
hibits to ‘‘Treasure Island.’ France, Australia, Italy, 
Sweden, the Netherlands, the Philippines, South America, 
Japan, China, and many others are represented. There 
are the temple bells of Bali; the eérie cormorant fishing by 
torchlight in the Japanese garden lagoon; native Javanese 
girls who paint exquisite batiks, and Javanese young men in 
native costume, who make hand-tooled silver; miniature 
dioramas of the different countries, showing life on the 
Pacific and in foreign lands as well as in the United States. 
Science, art, music, industry, agriculture unfold their most 
interesting features. 

A priceless art collection of Old Masters from Europe is 
located in the Fine Arts Palace. Many of these works 
of art have never been taken from their permanent places 
in European galleries until now. 


The Gayway 

The Gayway is the 40-acre amusement zone, with its 
side shows, ferris wheel, scenic railway, music, and mam- 
moth ‘‘Cavalcade of the West,’ the historical pageant of 
the founding of the West, with a giant spray of water to 
disguise change of scenery instead of a stage curtain. 
The ‘‘Musée Mécanique”’ is a presentation of clockwork 
automatons, mechanical figurines that do animate things, 
such as the smoking tin monkey, the 27-piece automatic 
orchestra, the bird that talks. 


Golden Gate Vista 

If you thrill to panoramic views, a spectacular free 
view that will live in your memory forever, plan to take 
an Elephant Ride Train in the late afternoon. After 
touring the Island, alight in front of the Administration 
Building directly facing the Golden Gate. The sun is 
setting. Now you know why John Charles Fremont 
called the Gate to the Pacific the ‘Golden Gate’’ in 1848 
and why everyone who sees it has accepted the name these 
many years since. You, too, will whisper ‘‘golden’’ in 
your mind as the sun sets in this blaze of golden glorious 
light, the colors changing each moment and blending softest 
rose, nile green, deep blue in pale lavender, always with 
the gold predominant, and the old lacy bridge, a graceful 
halo across all this majesty of blended color. 

At night, ‘‘Treasure Island,”’ illuminated in pastel tones 
from millions of invisible incandescent lamps, is lovely, 
the trees and bushes around the lagoons hung with quaint 
coral lanterns, the bridges bathed in soft color, cascades of 
watering fountains illumined from within by delicately 
hued almost unearthly lights, rainbows with auroras of 
light andspray. Ofsuchis the Golden Gate International 
Exposition on ‘‘Treasure Island’ in San Francisco Bay, 
the most beautiful setting ever created for an Exposition. 


GROW BY GETTING 
MORE NEW MEMBERS 


% 
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AMERICAN CERAMIC SOCIETY EXHIBITS AT EXPOSITION 


As a part of our activity, a good many of the companies 
representing the western end of the ceramic industry have 
codperated in putting in an exhibit in the Mining Exhibits 
Building at the Golden Gate International Exposition. 

These exhibits are located in ‘‘Treasure Mountain” 
in the Mining Exhibits Building, the rough clay itself, 
of course, being the product of a mining operation. These 
exhibits cover four phases or classifications of the industry, 
historical, pottery, uses in construction, and industrial uses 
of clay products. 

(1) The first of these exhibits from left to right is 
the Construction Section. The exhibits are placed behind 
show windows measuring roughly 4 by 8 feet. The back- 
ground of the Construction Exhibit pictures (1) a resi- 
dence, (2) a commercial or multistory, steel frame struc- 
ture, and (3) an institutional building, a school in this 
case. Each of these buildings has cut-away sections to 
reveal the use of clay products on the interior as well as 
on the exterior, all of which are indicated by means of small 
lights which are connected with a corresponding set of 
lights in the foreground, each one indicating the ap- 
propriate ceramic product used in the location indicated 
by means of the appropriate pair of lights flashing on at the 
same time. In addition, a third light appears opposite a 
listing of the various products on one of the side walls. 
These are ceramic veneer and glazed wall units (terra 
cotta), glazed blocks, face brick, common brick, partition 
tile, flue linings, chimney pots, wall and floor tile, bathroom 
fixtures, quarry tile and stair treads, paving brick, swim- 
ming pool gutter tile, and roof tile. 


Champion Spark Plug Company Exhibit at Golden Gate 
Exposition 


(2) Against a mirrored background are next dis- 
played colorful California pottery tableware and artware. 

(3) The Historical Exhibit shows, in five views on the 
side walls and back of the exhibit in painted scenes, the 
fashioning of pottery by the Indians, followed by the handi- 
craft of the Mexicans. Next comes the Mission period of 
pottery and roof-tile production, showing the crude hand 
methods of the time; then the pottery manufactures of the 
pioneer period, followed by the modern manufacturing age 
in which clay products of all types are shown being charged 
into a modern tunnel kiln. In the foreground are various 
actual historical pieces of clayware, including glazed and 
unglazed handmade pottery, a section of clay sewer pipe 
used in one of the Missions, and a piece of roof tile also 
made by and used on one of the Missions. 

(4) Flanking the exhibit on the right is the Industrial 
Section. The sides and background are made up of 
photo enlargements of industrial scenes, on the left show- 
ing steel-mill scenes of pouring and ladling steel, oil- 


refinery views, and a view of clay-unloading equipment. 
In the background is a spectacular steel-mill scene showing 
a large circular saw slicing through a white hot steel bar; 
an interior view of a firebrick plant whose products are 
used in steel mills and other industries requiring refractory 
products; a view of an oil refinery; an aerial photo of a 
large diversified clay plant; and an exterior night view of a 
steel mill and a view of an open-pit clay mine. On the 
right side of the exhibit is another oil-refinery view of a 
high-voltage electrical transmission line showing ceramic 
insulators in use. In the foreground labeled with cards 
are actual pieces or sections of the various clay products 
used in industry as illustrated in the photographs. These 
include refractory runner tile used in the pouring opera- 
tions in steel mills; high-tension insulators; crucibles and 
scorifiers used in chemical analysis and the assaying of 
ores; acid-resisting brick; dry-pressed, sillimanite, and 
silica fire brick; a miniature section of a suspended fire- 
brick side wall; sewer pipe; special refractory shapes; and 
telephone conduit. 


Another view of the Champion Spark Plug Company Exhibit 


Between each of these exhibits is a window space about 
4!/, by 11/2 feet wide in which appears a brief story of the 
accompanying exhibit. 

“The Western Building adds another impressive testi- 
monial to the reliability, permanency, and beauty of 
clay products in structural uses. In addition, the ceramic 
industry of the West has shown its adaptability to chang- 
ing conditions or modern building requirements in the 
many forms in which clay products are produced to meet 
specific needs. 

“In the Exhibit to the right, the many twinkling lights 
indicate the multiplicity of uses enjoyed by clay products, 
both inside and out of buildings of all types, residential 
commercial, institutional.” 

“Western Pottery has established a new vogue in the 
best Western tradition of color, informality, and gaiety. 
This exhibit presents three stages in the development of 
pottery to its present stage of mass appeal. First came 
the schools with their courses in ceramics and the art of 
modeling clay. The ‘studio potteries’ carry this out to 
the commercial stage on an artistic appreciation basis. 
Finally the commercial potteries have made available 
on a production basis pottery for everyday use.” 

“Western Industry depends upon clay products in many 
forms. In the exhibit to the right, the background de- 
picts the ramifications of industry in which clay products 
play their part. The pictures at the sides show some of 
their specific uses. In the foreground are displayed actual 
pieces and sections of clay products used in the industries 
indicated.” 
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ART DIVISION, BLUE RIDGE MEETING 


GENERAL OUTLINE OF THE BLUE RIDGE 
ART INSTITUTE PROGRAM * 


BLUE RIDGE, N. C., AUGUST 14-19, 1939 


Monday, August 14 
DRAWING AND GRAPHIC ARTS 
Exhibition supplied by the University of North Carolina. 
Afternoon: Lecture by Miss Carroll and demonstration 
of drawing; gallery talk by Miss Carroll. 
Evening: Lecture on graphic arts; motion picture on 
etching. 


Tuesday, August 15 
WATERCOLOR 

Exhibition by Professor Ivy, Woman’s College, Uni- 
versity of North Carolina. 

Afternoon: Lecture and demonstration by Professor 
Ivy. 

Evening: Gallery talk and lecture by Professor Ivy; 
motion picture by O’Hara. 


Wednesday, August 16 
FORM AND COLOR IN OIL PAINTING 
Exhibit by August Cook, professor of Converse College. 
Afternoon: Lecture and demonstration by Professor 
Cook. 
Evening: Gallery talk and lecture by Professor Cook. 
“Art Appreciation,” by George Opdyke. 
Motion picture, ‘‘Painting a Portrait.”’ 


Thursday, August 17 
CERAMICS 
Led by Kenneth E. Smith, Newcomb College, New 
Orleans, La. 


Friday, August 18 
CERAMICS AND SCULPTURE 
Forenoon: Ceramics arranged by Professor Smith. 
Afternoon: Lecture and demonstration by A. W. 
Davidson, Greenville, S. C. 
Evening: ‘“‘Garden Sculpture,”’ an illustrated lecture by 
Miss Carroll; motion picture. 


Saturday, August 19 
DISCUSSION OF PUBLIC SCHOOL ART 
Miss Wetherington or some other representative of the 
State Department of Public Instruction will preside. 
Mrs. Mary Leath Stewart, Art Supervisor, Greensboro, 
N. C., and others will take part in the discussion. 


DETAIL OF THE CERAMIC ART PROGRAM 
BLUE RIDGE, N. C., AUGUST 17-18, 1939 


PROGRAM ARRANGED BY KENNETH E. SMITH 


Thursday, August 17 
CERAMICS 


Exhibition of Pottery supplied by Newcomb School of 
Art, Newcomb College, New Orleans, La. 

Forenoon: Lectures by Jack Smoot, Habersham College, 
Clarkesville, Ga., ‘‘National Youth Administration in 
Ceramic Art,’’ and by Whitney Atchley, Director of 
Design, WPA, Washington, D. C., ‘‘Ceramic Art in the 
Works Progress Administration” (small exhibits from these 
projects will be shown). 


* Arranged by R. M. Grumman, Univ. of North Caro- 
lina, Chapel Hill, N. C., and K. E. Smith, Newcomb 
College, New Orleans, La. 
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Afternoon: Lectures and demonstrations by William 

ordy, Georgia Art Pottery, Cartersville, Ga. (an ex- 
hibition of pottery to be included) and by Patricia Eakin, 
Electrotechnical Laboratory, Bureau of Mines, Norris, 
Tenn., ““Modeling, Mold Making, and Casting.” 

Evening: Illustrated lecture, ‘‘Chinese Porcelain,’’ by 
John A. Foster, Ford Motor Co., Detroit, Mich; motion 
picture by A. E. Baggs, Ohio State Univ., Columbus, 
Ohio, ‘Indian Pottery Making.”’ 


Friday, August 18 
CERAMICS 

Forenoon: Discussion on ‘‘Bodies, Glazes, and Kilns’’ led 
by Kenneth E. Smith, Ceramic Art Dept., Newcomb 
College, New Orleans, La. 

“Construction and Operation of Ground-Hog Type 
Kilns for Camp and Studio Potters,’’ by Converse Har- 
well, Pinewood Pottery, Fairhope, Ala. 

Mr. Harwell is using the ground-hog type of kiln in 
his pottery and is doing some interesting glaze work at 
cone 10 with wood as fuel. 

Time will be given on Thursday afternoon and Friday 
morning for Institute visitors to see the actual making, 
glazing, and firing of small pieces of pottery. 


BLUE RIDGE, N.C., IDEAL VACATION 
PLACE 


Come by Train or Motor 

Blue Ridge is fifteen miles east of Asheville and two 
miles from Black Mountain, the railway station. Located 
on North Carolina Highway No. 10 (U. S. Highway No. 
70), Blue Ridge is easily reached by automobile over a 
network of hard-surfaced roads. The Southeastern Pas- 
senger Association has for years made a special tourist 
rate to Asheville and Black Mountain, on sale every day 
of the summer, good returning to October 1. 


Modest Rates 

Although every comfort and modern convenience is 
available at Blue Ridge, the rates are very modest. Room 
rates vary from $1.00 without bath to as high as $2.50 
with bath. One may have meals in a splendid cafeteria as 
low as $1.00 per day or the best of hotel service at $2.00 
per day. 


Intellectual Life 

To all who desire to take advantage of them, there are 
lectures almost daily on economics, social problems, inter- 
national relations, modern religious problems, race rela- 
tions, life guidance, biblical interpretation, folk lore, and 
regional social planning, and there are also University 
classes in all these themes under the direction of the 
Graduate Summer Quarter for which University credit can 
be secured. 


For Recreation 

Blue Ridge is a place where everybody may find rest, 
recreation, inspiration—no jazz, no radio, no hurry, no 
bluster. It is quiet, peaceful, satisfying. The whole 
family, from children to grandparents, finds what it wants 
here. 


Cultural Ideals 

Blue Ridge is gathering up the best elements of Southern 
culture to make it live again. To interpret the meaning 
of this old culture is an inspiring task and brings joy to all 
guests. 

The mountain arts and crafts, weaving, basket making, 
and pottery are exhibited and illustrated at Blue Ridge 
by people born in these mountains who have had the best 
training of the schools. 
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The American Ceramic Society representative will work 
with those interested in this ancient art of the mountains. 

The Southern Coéperative Art Association, developed 
and organized at Blue Ridge, holds its annual meeting here 
August 14to20. The Extension Division of the University 
of North Carolina holds a Garden Week at Blue Ridge, 
July 31 to August 6, in which not only the best traditions 
of the famous Southern gardens are presented but also the 
most up-to-date and scientific data for Southern gar- 
deners. A Drama Week, August 7 to 13, under the direc- 
tion of Mrs. Karl Fussler of Chapel Hill, N. C., in the 
setting of the new outdoor Rhododendron Theatre will be 
a new attraction. 

This summer a Southern Music Institute will feature 
Southern folk music, August 14 to 20. The Music 
Camp will furnish frequent concerts. 


Activities 


J. L. Kesler, a scientist of high standing and an authority 
on flowers, ferns, and lichens, will lead daily explorations 
into the woods all during August. 


Loyal Supporters 


One of the unique things about Blue Ridge is that it 
uses only upper class and graduate college students to do 
the work in the buildings, and it makes out of this work a 
high adventure in education for all workers. In its 
alumni of workers, Blue Ridge now counts United States 
representatives, governors, college presidents, lawyers, 
doctors, ministers, missionaries, etc. A goodly company 
of these come back each summer (the last week of August) 
to renew fellowship and once more to catch the contagion 
of Blue Ridge. 


GLASS DIVISION AUTUMN MEETING 


Date: September 8, 9, and 10. 

Place: Skytop Club, Skytop, Pa., located in the Pocono 
Mountains about 100 miles from New York, N. Y., and 
Philadelphia, Pa. 

Transportation: Either Lackawanna or Pennsylvania rail- 
roads to Cresco where Skytop busses meet the trains. 
This will permit those who are planning to attend the 

World’s Fair to arrange their itinerary to include the 

Glass Division Autumn Meeting. 


PITTSBURGH SECTION 


The Pittsburgh Section of The American Ceramic Society 
met May 9, 1939, in the auditorium of Mellon Institute, 
Pittsburgh, Pa. J. M. Wells of the Homer Laughlin 
China Co., Newell, W. Va., spoke on ‘‘Present-Day Labor 
Relations.’’ Mr. Wells, as Chairman of the U. S. Potters 
Association Labor Relations Committee, was well qualified 
to speak on this subject. 

—C. L. THompson, Secretary 


NEW MEMBERS 


Corporation 

BLuE Gtass Corp., J. H. Lewis (voter), Kingsport, 
Tenn. 

Personal 

BEatTTy, R. J., 1 N. LaSalle St., Chicago, II. 

CRONIN, NEIL E., Cronin China Co., Minerva, Ohio. 

DONOGHUE, JAMES J., 1249 Evarts St., N. E., Washington, 
D. C.; junior ceramic technologist, National Bureau 
of Standards. 

SILBERT, WILFRED, Reliance Firebrick & Pottery Co., 
Ltd., Barakar, India. 

Hawk, Ewin A., 333 Hamerly Court, S. E., Canton, 
Ohio; electrical engineer, Bonnot Co. 

MILWARD, Davin B., 662 Andrews Bldg., Buffalo, N. Y.; 
vice-president, Electro Refractories & Alloys Corp. 

Morrow, J. E., Aluminum Ore Co., East St. Louis, Ill. 

*OLSEN, RANGWALD §S., 7526 Eberhart Ave., Chicago, 
Ill.; ceramic engineer, International Smelting & 
Refining Co. 

SEGURA, EFREN D., Carrera 3a. No. 15-24, Bogota, 
Colombia, South America; ceramist, Laboratory of 
Ministry of Economic Industries. 

WACKER, Paut F., 1541 Michigan Ave., Columbus, Ohio; 
research engineer, Battelle Memorial Institute. 


Student 

University of Illinois: CHARLES F. HANKS. 

Keramisches Institut, Germany: HSUN SHAN CHEN. 

New York State College of Ceramics: WiLi1aAM C. Dro- 
HAN, ARTHUR J. HAECKER, NORMAN KENDALL, WILLIAM 
KUNEN, ROBERT PERRY, HOLLIS S. SAUNDERS, JULIUS W. 
SIEGEL, STANLEY STANISLAW, Munro F. VEAZIE, and 
ROBERT A. WHITWOOD. 

University of North Carolina: Ropert C. STUCKEY. 


MEMBERSHIP WORKERS’ RECORD 


Corporation 
V. Mulholland 1 
Personal 
G. S. Diamond 1 T. S. Rogers 1 
3. H. Duncombe 1 R. B. Sosman 1 
T. W. Garve 1 Office 4 
1 


R. A. Heindl 


* Indicates former member of The Society rejoining. 


Student 
A. I. Andrews 1 A. F. Greaves-Walker 1 
R. M. Campbell 10 O. Krause | 


Grand Total 24 


ROSTER CHANGES DURING MAY* 


Personal 


AyYDELoTT, C., 610 Maple Ave., Wilmette, II. 
(Glenview, III.) 

COFFMAN, WILLIAM N., Ozarks Products Co., Cadet, Mo. 
(Tiffin, Ohio) 

DaHLguist, Huco A., General Delivery, Greendale P. O., 
Worcester, Mass. (Germany) 

FERGUSON, Rospert F., Ed Road, Route 1, Zanesville, 
Ohio (Washington, Pa.) 

Foss, HALLVARD, Raamyra pr. Fetsund, Norway (Shelton, 
England) 

Hitt, E. C., Builders Clay Products, Inc., Chicago 
Heights, Ill. (Philadelphia, Pa.) 

MoncriErFF, J. W., 4150 E. 56th St., Cleveland, Ohio 
(Oakland, Calif.) 

PENCE, F. K., Pence Tile Works, Inc., 1111 South Texas 
Bank Bldg., San Antonio, Texas (Paducah, Ky.) 

REIMERS, JOHN C., Enamelled Metal Products Corp., 
Durie Foundry, Leven, Fifeshire, Scotland (Elyria, 
Ohio) 

Smoot, JAcK M., Habersham College, Clarkesville, Ga. 
(Decatur, Ga.) 

SPENCER, Ernest H., Friendship, N. Y. (Peru, South 
America) 

WEINHEIMER, EDWARD F., Ironton Fire Brick Co., Iron- 
ton, Ohio (Dearborn, Mich.) 

WILLETTS, PAuL G., JR., 2668 Albany Ave., West Hart- 
ford, Conn. (New Haven, Conn.) 


Student 


JOHNSON, WARREN R., 99 Market St., Perth Amboy, N. J. 
(Pecatonica, III.) 

McC ure, LELAND B., West Decatur, Pa. (State College, 
Pa.) 

TURNER, PICKETT, JR., 706 Fifth Ave., Greensboro, N. C. 
(Raleigh, N. C.) 


* Address in parentheses is the former address. 


Vol. 18, No. 6 


=} 
ae 


Bulletin of the American Ceramic Society—A ctivities 


FORTY-SECOND ANNUAL MEETING, AMERICAN CERAMIC SOCIETY 


The Forty-Second Annual Meeting of The American 
Ceramic Society will be held at the Royal York Hotel in 
Toronto, Canada, the week of April 7, 1940. 

The President of the Canadian Ceramic Society has 
already appointed the following Local Committee to 
assist with arrangements for the Meeting: 

Honorary Chairmen: A. U. Coté, Dean C. H. MITCHELL, 
RYLAND H. NEw, and WILFRED MAVoR. 


Chairman: McGo.pIn, National Fire Proof- 
ing Co., Ltd., Toronto. 

Secretary: GORDON C. KEITH, 49 Turner Rd., Toronto, 
10, Canada. 

General Committee: H. A. BEVENS, H. F. DINGLEDINE, 
W. F. GeEorGE Hunt, G. C. IRVINE, W. A. 
IRVINE, R. J. MONTGOMERY, W. E. PATTERSON, W. P. 
PULKINGHAM, B. STONE, and THEO. TAFEL, JR. 


WHY REGISTRATION FEES AT ANNUAL MEETINGS 
Forty-First Annual Meeting Financial Report, April 30, 1939 


RECEIPTS 
Registration $3966. 70 
Receipts from Dinner Dance 1085.72 
Glass Division Luncheon 119.97 
Refractories Division Luncheon 64.50 
Editorial Luncheon 25.00 
$5275.89 


Breakfast for New Officers 14.00 


DISBURSEMENTS 


Chicago Local Committee (see 

itemized statement) 1000.00 
Travel expenses prior to Meeting 30.00 
Postage 160.50 
Photos for publicity 71.40 
Long distance calls prior to Meet- 

ing 52.56 
Registration cards and luncheon 

tickets 30.24 
Telegrams 52°65 
Badges 80.72 
Traveling and hotel expenses for 

Staff 246.62 
Emerson Poste’s expenses to Urbana, 

Ill. 40.00 
Express charges 5.90 
Lettering signs 12.52 
Syracuse Art Exhibit 75.00 
Phone and telegrams at Meeting 6.67 
Pinkerton Protective Patrol 108.00 
Overtime pay for C. of C. girls 16.79 
Students for lantern operating and 

service 126.00 
Tips: C. of C. girls, mimeograph 

list, incidentals 5.00 
Two Board of Trustees Luncheons 50.06 
Editorial Luncheon 3.92 
Sections and Divisions Breakfast 21.87 
Refractories Luncheon 
Glass Division Luncheon 137.90 
Dinner Dance 1025.88 
Unpacking and setting up Exhibit 4.50 
Hewitt Wilson Lunch 1.29 
Rental of projector and film 18.50 
Rena Hall Ely, reporting at Meet- 

ing 125.00 
Printing Program 766.66 
Express charges on Exhibit 72.17 
Spotlight and inflating balloons 16.80 
Preprints 216.95 $4704.24 

BALANCE $571.65 


(1939) 


Chicago Local Committee 


INCOME 
From The American Ceramic 
Society $1000.00 
Sale of bridge tea tickets 32.50 
Sale of Field’s tour tickets 54.75 
$1087.25 
EXPENDITURES 
Monday Night Party 
Paul Liesack and Orchestra 53.00 
Dolores and Veronica 30.00 
Three Con Men (and script) 72.50 
Refreshments (beer, pretzels, and 
chips) 103.00 
Tuesday Night Party 
Floor Show 245.00 
Orchestra 201.00 
Dolores and Veronica 30.00 
Women’s Bridge Tea 
Tea (for 65) 43.52 
Tips 5.25 
Flowers 4.12 
Candy 2°35 
Table prizes and tax 41.20 
Door prizes (donated) 
Marshall Field Tour 
Luncheon for 100 (guaranteed 
figure) 100.00 
Tips 10.00 
Tax 3.00 
Bus (two trips) 7.00 
Miscellaneous 
Local Committee stationery 26.50 
Zine engraving for letterhead 1.00 
Printing and mailing on Exhibit 
effort 33.23 
Printing of plant-trip and ladies 
tickets 24.50 
Overtime labor for C. of C. girls 3.88 
Cab and tips in connection with 
bridge prizes 4.20 
Tip to labor in setting up Exhibit 3.00 
Cash box for Womens’ Com- 
mittee 1.39 
Total postage (excl. of Exhibit 
effort) 15.82 
Miscellaneous expense of Wo- 
mens’ Committee 5.00 
Banking charges (2 drafts) 1.00 
Posters (3 large and 2 small) 14.50 
Miscellaneous expense, Enter- 
tainment Committee 7.20 


$1092.16 


Refund from sale of 
plant-trip tickets 


4.91 $1087.25 
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HEALTHY BUT NOT WEALTHY 


PAID MEMBERSHIP RECORD 


Members Paid 


Date of Record | eR | Deferred | Subscriptions | Monthly Sales | Total Circulation 
December 90,1936 | 1452 1% | | | 
December 22,1937 | 1713 90 | 12 | 593 | 990 | 9688 
December 19,1938 | 1815 999 | 9% | 589 | 9920 | 9879 
January 91,1939 | 1799 990 | 610 990 9868 
February 18,1939 | 1795 995 25 | 620 990 | 9885 
March 30,1939 | 1808 999 | 93 | 648 990 9999 
April 18,1939 | 1641 96 58 | (596 990 9741 
May 20,1939 931 43. | 611 290 9815 
May 19,1938 | 1643 208 | 52 | 548 220 2671 
Gain in 12 months | 67 93 9 | 63 144 


are being solicited. 


For the total ceramic industries in the forty-eight states of 
the United States of America and in the Dominion of Canada, 
this record of “Members Paid” and this record of increase 
during the past twelve months are not as large as they should 
be. They do represent, however, a positive increase in the 
appreciation of the value of the sort of codperation represented 
by THE AMERICAN CERAMIC SOCIETY. They also 


show the extent to which ceramic persons and corporations 


CERAMIC CAMERA CLUB FIRST EXHIBIT 


The first exhibit of the Ceramic Camera Club was held 
during the Forty-First Annual Meeting of The American 
Ceramic Society in Chicago, IIl., the week of April 16, 
1939. 

The judging of more than one hundred prints was done 
by W. C. West and B. D. Frydendall, two experts from 
the Chicago Camera Club, who acted at the request of 
W. A. Kelley, President of the Chicago Camera Club. 

Mr. Kelley spoke to the Camera Club members at the 
dinner meeting held Monday evening, April 17, 1939. 

Ross C. Purdy, General Secretary of The Society, was 
made an Honorary Member of the Club. 

The judges awarded ribbons on the photographs ex- 
hibited in the following divisions: 


(1) Portrait: First Award, ‘‘Patriarch,’’ by E. L. 
HETTINGER, Reading, Pa.; Honorable Mention, “‘Alli- 
son,” by G. BricKLEY REMMEY, Philadelphia, Pa. 

(2) Industrial: First Award, ‘‘Man on the Monster,” 
by W. R. Kerr, Beaver Falls, Pa.; Honorable Mention, 
“Into the Mold,” by J. C. Hosretrer, Hartford, Conn. 

(3) Scientific: First Award, “The Harmonic Vibra- 
tion’”’ (Breaking Point of Glass); Honorable Mention, 


“Super-Tough,”’ both pictures by E. L. HETTINGER, 
Reading, Pa. 

(4) Action: First Award, ‘‘Wings,’’ by D.H. Row.anp, 
Baltimore, Md.; Honorable Mention, ‘‘Pitt-Southern 
Methodist Football Game,” by J. EARL FRAZIER, Wash- 
ington, Pa. 

(5) Pictorial: First Award, ‘“‘The Lone Pine,’’ by 
ROLLAND Rovup, Milwaukee, Wis.; Honorable Mention, 
“Snow Dunes,” by I. W. SCHOENINGER, Milwaukee, 
Wis. 


Board of Governors 

The Board of Governors elected for a one-year period are 
John R. Hostetter, Corning N. Y.; E. L. Hettinger, 
Reading, Pa.; I. W. Schoeninger, Milwaukee, Wis.; 
J. M. McKinley, Cleveland, Ohio; and J. Earl Frazier, 
Washington, Pa. 

At the organization meeting of the Board, J. M. Mc- 
Kinley was elected Chairman, and J. Earl Frazier, Secre- 
tary-Treasurer. 

The Constitution and By-Laws, which were adopted, 
will be published in the July issue of The Bulletin. 

—J. EARL FRAZIER 
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CERAMIC SCHOOL NOTES 


SUMMER PROGRAMS AT MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


The Chemistry and Physics of Colloids 


E. A. Hauser, associate professor of chemical engineering, 
Massachusetts Institute of Technology, will direct the 
fourth special summer program in ‘Theoretical and 
Applied Chemistry and Physics of Matter in the Colloidal 
State,’’ for five weeks, beginning July 24, 1939. 

The program will consist of lectures, round-table dis- 
cussions, practical training in laboratory and research 
work, and it is offered to men actively engaged in industry 
or research and to graduate students. 

Colloid chemistry and physics are becoming increasingly 
important in a wide variety of industrial enterprises and 
in such sciences as medicine, biology, and geology. Our 
knowledge of the colloidal state of matter in general and 
of some of its typical reactions has been considerably ex- 
tended and has become more profound, thereby opening 
up increasingly larger fields for the application of this new 
branch of science. 

Colloidal phenomena are encountered practically in 
every industry. The manufacture of rubber goods, glue 
and gelatine, dairy products, paints, ceramics, plastics, 
etc., may be classified as typical colloidal processes. The 
importance of the chemistry and physics of matter in the 
colloidal state is being more and more recognized in ce- 
ramics, ore mining, oil drilling and refining, brewing, and 
the manufacture of paper, glass, cement, and textiles, 
as well as in medicine, biology, geology, mineralogy, bot- 
any, and similar fields. 

The Department of Chemical Engineering at the Massa- 
chusetts Institute of Technology has offered during the 
past years, under the auspices of the Summer Session 
Committee, a special summer program in Colloid Chem- 
istry. Each year has indicated that an increasing number 
of industries is realizing the necessity and value to them- 
selves of a basic knowledge of the colloidal state of matter 
and the importance of colloidal reactions in many of their 
processes. Industrial concerns have directly benefited 
from this course through solutions of problems found by 
their men during the time they attended. Because of 
good results thus attained and the favorable comments 
that have come in, the Department of Chemical Engineer- 
ing and the Summer Session Committee have once more 
decided to offer a special summer program in theoretical 
and applied chemistry and physics of matter in the col- 
loidal state. This program, to begin on July 24, is offered 
to those actively engaged in industry, chemical research, 
medicine, biology, geology, and other sciences, or to gradu- 
ate students who wish to extend their theoretical and prac- 
tical knowledge of colloid chemistry and physics. 


Prerequisites 

A knowledge of organic, inorganic, and physical chem- 
istry and of physics equivalent to that of a college graduate 
will be expected of each registrant. Applicants without a 
degree will be accepted, provided their background of 
education and experience is such that they can profit from 
the work. 


Registration and Tuition 

All applications and correspondence pertaining to the 
summer program in theoretical and applied chemistry and 
physics of matter in the colloidal state should be sent to 
E. A. Hauser, Massachusetts Institute of Technology, 
Room 2-013, Cambridge, Mass. 

The tuition for the five weeks is $150 which includes the 
Summer Session registration fee of $5.00. <A limited 
number will be permitted to take the lectures without 
laboratory work at a tuition fee of $75. A limited number 


may also be permitted to take the laboratory work without 
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the lecture if they can offer sufficient proof that they have 
already a satisfactory training in colloid chemistry and 
physics which would warrant their doing colloid research 
work in the laboratory. 


Special Summer Program on ‘‘Kilns”’ 


Offered by the Department of Metallurgy 

A summer course on ‘Kilns’? at the Massachusetts 
Institute of Technology is a natural sequence of the course 
on ‘‘Reactions in Ceramic Materials on Heating,” presented 
in 1938. This course carries the discussion to actual plant 
practice. Many of the more serious problems encountered 
by the manufacturer of ceramic ware come in the firing 
process. A discussion of the equipment used for firing is 
therefore important from the viewpoint of the development 
and production man in the plant. 

The proposed schedule is as follows: 


Monday, August 21 
9:00-9:30 A.M. Introduction by F. H. Norron, M.I.T. 
9:30-11:00 a.m. ‘‘Combustion Principles as Applied to 
Kiln Firing,’’ by H. C. Hotrer, M.I.T. 
11:00 a.m.-12:00 mM. Discussion of lecture. 


Tuesday, August 22 
9:00-11:00 a.m. ‘‘Some Problems in Measurement 
and Control of Kiln Temperatures,’’ by G. B. WILKEs, 
M.I.T. 


11:00 A.m.-12:00 M. Discussion of lecture. 


Wednesday, August 23 
9:00-11:00 a.m. ‘‘Laboratory Kilns and Furnaces,’ 
by F. H. Norton. 
11:00 a.m.-12:00 M. 


Thursday, August 24 
9:00-11:00 a.m. ‘Periodic Kilns,’’ by T. W. Garve, 
Consulting Engineer, Columbus, Ohio. 
11:00 a.m.-12:00 M. Discussion of lecture. 


Friday, August 25 
9:00-11:00 a.m. ‘‘Tunnel Kilns,’’ by DRESSLER, 
Swindell-Dressler Corp., Pittsburgh, Pa. 
11:00 a.m.-12:00 mM. Discussion of lecture. 


Saturday, August 26 
9:00-11:00 a.m. ‘Kiln Furniture and Setting Meth- 
ods,”’ by W. S. EMLEy, New Castle Refractories Co., 
New Castle, Pa. 
11:00 a.m.-12:00 M. 


Laboratory and informal discussion will be held each 
afternoon from 1:00 to 5:00 p.m, 

The laboratory experiments are designed primarily to 
familiarize the student with modern laboratory kilns and 
furnaces. 

The following experiments will be made available: (1) 
automatic program control of a firing process; (2) firing 
a high-temperature laboratory kiln; (3) wire-wound elec- 
tric kilns; (4) constant-temperature, platinum-wound 
furnaces; and (5) control of temperature distribution in a 
muffle kiln. 


Discussion of lecture. 


Discussion of lecture. 


Tuition 

The tuition fee for this course will be $30.00 which in- 
cludes a $5.00 registration fee. As the number ad- 
mitted to the course must be limited, applications should be 
sent in at an early date. 

Dormitory facilities for men are available on the Insti- 
tute campus during the summer at $4.00 per week in the 
Undergraduate Dormitories and $4.00 to $8.00 per week 
in the Graduate House. 


’ 
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UNIVERSITY OF NORTH CAROLINA STUDENT BRANCH 


On April 4, the North Carolina Student Branch of The 
American Ceramic Society held its annual meeting and 
elected officers for 1939-1940. The new officers are 
President, H. F. RANDOLPH; Vice-President, C. M. 
Gattis; Secretary, J. W. NELLEY; and Treasurer, S. W. 
DERBYSHIRE. 

After the elections, the following associate members 
were formally inducted into full membership: J. E. Smith, 
D. P. Tucker, P. P. Turner, W. E. Angelo, R. B. Bicker- 
staff, R. B. Fuller, E. G. Gibbs, B. D. Hodges, C. N. Kim- 
ball, H. L. Miller, J. W. Nance, J. B. Sinclair, W. A. Lam- 
bertson, E. C. Hepler, S. L. Thomas, J. W. Nelley, and 
H. H. Thomas. 

President J. P. Sawyer and members of the Branch were 
elected as official delegates of the Branch to the Forty- 
First Annual Meeting in Chicago, III. 

A committee was appointed to plan the annual Student 
Branch picnic held in May. After business was com- 
pleted, moving pictures were shown on enameling, the 
manufacture of Portland cement, and wrought iron. 


Final Meeting of the Year 

The Branch concluded its business for the year at its 
May meeting with the setting of the date for its annual 
picnic. The feature of this meeting was reports of The 


American Ceramic Society Forty-First Annual Meeting, 
which were given by the seniors who attended. 

On May 4, the entire College observed Annual Scholar- 
ship Day. The following members of the Branch made 
the honor roll: E. G. Gibbs, S. R. Millhouse, J. N. 
Smith, J. W. Nelley, H. H. Thomas, R. P. McCabe, H. F. 
Randolph, and M. W. Parcel. 

Special honors were won by (1) E. G. Gibbs, Morehead 
City, N. C., Moland-Drysdale Cup, given annually to the 
ceramic engineer freshman having the highest average; 
(2) H. H. Thomas, Glenarm, Md., J. C. Steele Scholarship 
Cup, awarded to the upperclassman with the highest 
average; and (3) Hal F. Randolph, president of the Stu- 
dent Branch, elected president of the Engineer’s Council 
for next year (this is the highest honor attainable by an 
engineering student). 

At the May meeting, the North Carolina Chapter of 
Keramos elected officers for the year 1939-1940. They are 
President, F. P. SABoL; Vice-President, J. N.Smiru; Secre- 
tary, G. C. RoBINSON; Treasurer, C. M. Gatris; and 
Herald, S. W. DERBYSHIRE. 

The chapter also elected the two outstanding members 
of the Sophomore Class, H. H. Thomas and S. R. Millhouse, 
into the fraternity. 

—J. N. Situ, Secretary 


First Ceramic Student Group Picture, Ohio State University, 1895-1896 
(1) John C. Adams, (2) Edward Orton, Jr., E.M., (3) Elmer E. Gorton, (4) Everett F. Brad- 
dock, (5) Carl G. Giessen, (6) Dave C. Thomas, (7) Wolsey G. Worcester, (8) John W. Wolfley, 
(9) Albert V. Bleininger, (10) A. Z. DeLong, (11) Alfred S. Freeman, (12) Edward J. Jones, 


(13) Samuel Geijsbeek. 


It Is Only by Communication with Others 
That Knowledge Is Acquired 
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CERAMIC HISTORY 


FRANCIS WILLIAM WALKER 


Francis William Walker was born in Industry, Beaver 
County, Pa., May 7, 1855, and died in Patterson Heights, 
Beaver County, Pa., February 17, 1933. He was the son 
of Francis William Walker, who was born in Nottingham, 
England, in 1825 and who came to America with his par- 
ents, Francis and Charlotte (Greasley) Walker in 1843, 
settling near Addison, Lenawee County, Mich. His 
mother, Minerva (Cairns) Walker, born in 1827, was the 
daughter of William and Ellen (Morrow) Cairns of Indus- 
try, Pa. 

Mr. Walker attended public school at Industry, Pa., and 
later the Kenwood School of New Brighton, Pa. At the 
age of eighteen years, he entered the drug business, serving 
his apprenticeship in the store of R. L. Kenah in New 
Brighton. Subsequently, he studied pharmacy in the 
Pittsburgh College of Pharmacy, now a part of the Uni- 
versity of Pittsburgh and was graduated from this institu- 
tion in the class of 1882. He had previously purchased a 
drug store in New Brighton which he conducted until 1888; 
then he sold it to take up other work. 

Prior to the sale of the drug business, Mr. Walker became 
interested in the clay business and he, with others, set 
about to organize what was later to be known as the Beaver 
Falls Art Tile Co. It was the purpose of the new Company 
to manufacture ornamental tile, which was being used ex- 
tensively for stove decoration. The natural gas then being 
made available together with excellent shipping facilities 
seemed to warrant the venture. On December 30, 1886, 
a meeting was held at the old Economy Savings Institu- 
tion, at which time the Company was organized. John 
Reeves, head of the Savings Institution was elected Presi- 
dent and Mr. Walker, Secretary and Treasurer. Of his- 
torical interest in this connection is the close relationship 
which existed between this Company and the Economy 
Society, from whom the Company purchased its property 
and whose trustee, Jacob Henrici, and counsel, Judge Henry 
Hice (father of Richard R. Hice) gave freely of their 
time and advice in furthering the undertaking. 

The Company at first was operated as a limited partner- 
ship and in a small way. It was not long, however, until 
the business was well under way, requiring the personal 
direction that Mr. Walker was destined to give it. In 
1906, the business was incorporated. By this time, stove 
tile were little used, and the so-called enameled tile then 
being made extensively for hearths and facings were giving 
way to other more promising types. White wall tile had 
come more or less into general use, and much time and 
thought was therefore to be given to this new line of manu- 
facture. 

From this point on, it was the policy of the Company to 
specialize insofar as possible in this one type of ware, and 
every energy was put forth to improve productive proce- 
dure, lower cost, and maintain a uniformly high quality. 
As aresult of this effort, a foundation was laid for much of 
the machinery now in common use throughout the indus- 
try. It was the interest of this Company in the investiga- 
tion and research of the continuous kiln, fostered by the 
advice and counsel of such men as Albert V. Bleininger of 
the Bureau of Standards and Ernest Mayer of the Mayer 
China Co., that led to the construction of the first Dressler 
tunnel kiln at New Castle, Pa., and which was shortly to be 
followed by one at Beaver Falls. New machinery and 
methods were applied to slip-room practice; rotary frit 
furnaces were introduced; pressing and fettling operations 
were made largely automatic; continuous glaze-spraying 
was developed; and complete conveyerization of a clay- 
working plant was undertaken for the first time. 

As this development was being carried forward, Mr. 
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Walker sought and cultivated a close relationship with the 
Robert Rossman Company of New York, N. Y., a jobbing 
house of long standing and to whom he looked for the sale 
of most of his production. In 1908, this Company was 
taken over by the Beaver Falls Art Tile Company and was 
maintained as a sales company. It was by means of this 
Company that a complete line of tile, both domestic and 
foreign, were offered for sale, at the same time permitting 
the parent Company to carry forward its policy of speciali- 
zation in the production of white glazed tile. This 
proved to be a material contribution to the development of 
the business. 

As public interest in tile expanded, the number and 
kinds of tile offered for sale increased rapidly. A con- 
stantly increasing use of color was introducing many (and 
most complex) problems. Marketing as well as manufac- 
turing difficulties became involved. Mr. Walker, ap- 
preciative of the advantages of highly controlled produc- 
tive procedure, sought every opportunity to promote the 
acceptance of the principle of standardized straight-line 
unit production with concentration of sales effort. This 
would mean low costs and expanding markets; in this way 
only could he see a satisfactory solution to a confused 
industry. The many individual interests within the 
industry, however, made this problem impossible except to 
a limited degree. 

Following the World War, tile sales increased rapidly. 
This growth encouraged many within the industry to take 
advantage of improved methods of manufacture which were 
then being made available. As a result, capital outlays 
for new equipment were proving excessive and out of pro- 
portion to the needs of the industry. Mr. Walker realized 
this and set about in 1924 and again in 1926 to promote a 
better integration of the business by the formation of one or 
more combinations from among the various tile manufac- 
turers and thus obviate the dangers which were ultimately 
to result. This led to the formation of the Rossman Cor- 
poration in 1927, which included those properties with which 
Mr. Walker had been most closely associated. As Presi- 
dent of the Beaver Falls Art Tile Company and the Robert 
Rossman Company, two of the constituent companies in- 
cluded in the combination, he acceded to the Chairmanship 
of the new Corporation to which he gave much of his time 
until 1931 when operations were discontinued owing to im- 
proper and inadequate investment banking direction and 
support. 


Associated Tile Manufacturers 


From this brief recording of Mr. Walker’s manufacturing 
activities, it is not to be concluded that these were his fore- 
most interests. On the contrary, his life’s work was one of 
unselfish devotion to his fellow manufacturers whom he ably 
served with boundless energy for nearly thirty-five years 
through the medium of the Associated Tile Manufacturers. 

This work had its inception at a meeting held at Cresson 
Springs, Pa., in September, 1893, and was called for the 
purpose of discussing the tariff situation then confronting 
the industry. The organization then formed held a first 
meeting in October, 1893, at Pittsburgh, Pa. At this 
meeting, Mr. Walker was presented with a watch on behalf 
of the members of the new association for the service ren- 
dered by him in bringing together for the first time those 
interested in the tile business. 

For a number of years, the interest of the Association 
was mainly that of matters relating to the tariff. General 
business conditions prevailing throughout the latter part of 
President Cleveland’s second administration were proving 
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ruinous and better tariff protection was badly needed. It 
was in this work that Mr. Walker first served his associ- 
ates through the assistance of a close and intimate friend 
of long standing, the late Matthew Stanley Quay, then a 
power in the United States Senate. Senator Quay gave a 
much-needed hand to the industry and wrote into the 
tariff law, for the first time, a schedule of specific rates 
which started the industry on its way. Asa result of this 
friendship and a like one which existed between Mr. Walker 
and the late Senator Boies Penrose, tile schedules were 
henceforth assured of an honest hearing and reasonable 
protection always afforded. 

Beginning with 1905, the activities of the Association 
broadened out materially. Many things were undertaken 
then and later that proved beneficial and, in a large meas- 
ure, pioneered much of the work now accepted as standard 
practice by other and more powerful associations. Mat- 
ters of credit protection, simplified practice, merchandise 
warranties, sales promotion, joint advertising, trade culti- 
vation, architectural service, apprentice training, research, 
statistics, each in turn was undertaken collectively. In 
all, it was a service appreciated by those for whom it was 
directly intended as well as by those among the trade whom 
it sought to serve. This appreciation was manifested 
by resolutions, drawn by the Associated Tile Manufac- 
turers and presented to Mr. Walker at a dinner given 
in his honor at the Roosevelt Hotel in New York, 
December 13, 1927, subsequent to his resignation from the 
Presidency, which read as follows: 


“Whereas, Mr. Francis William Walker has tendered his 
resignation as President of the Associated Tile Manufac- 
turers and cannot be persuaded to reconsider his action, 
be it 

“Resolved, That while we must act in accordance with his 
wishes, we do so with sincere reluctance and regret. We 
hold Mr. Walker in genuine affection. We respect and 
honor him for his fine achievements, just as we have 
recognized and appreciated his leadership through all the 
periods of tile history in this country. 

“As dean of the industry, as a dependable and inspiring 
leader, as counsellor and guide, as faithful co-worker and 
friend, his position in the activities to which he has given so 
many faithful years is almost unique in the annals of 
American business. 

“For nearly thirty-five years all that Mr. Walker had in 
time, energy, ability, and devotion was given to our cause. 
Serving as Secretary, Commissioner, Treasurer, and Presi- 
dent; working at all times in the best interests of tile 
manufacture; keenly alive to the demand for better ser- 
vice, and thereby winning the respect and confidence for 
all concerned, he has been a notable example of what fidel- 
ity and coéperation can accomplish. 

“We have all admired his unflinching regard for fair 
play, his adherence to duty, and his unselfish application to 
constructive effort from the infancy of the tile industry to 
the present day. 

“The acceptance of the resignation of such a man from 
active duty in the Association is naturally accompanied by 
a degree of regret which no document can interpret, but 
which each of us deeply feels.”’ 

In 1927, the Association commissioned Mr. Walker to go 
to Europe to study the tile industry. The report which he 
later submitted was his last direct service in its behalf. 

Closely allied with the work of the Associated Tile 
Manufacturers was that of the Tile and Mantel Contrac- 
tors’ Association of America, a trade association interested 
in the purchase and installation of tile and one to which 
Mr. Walker was greatly attached. For twenty-five years 
he was a welcome and honored guest at every convention, 
and he held the unique distinction of having been elected 
an Honorary Life Member of the organization. In 1931, 
he was further honored by being tendered the managing 
directorship of the so-called Northeastern Branch of this 
Association, which position he occupied at the time of his 
death. Inarecorded tribute to Mr. Walker, it was said: 

“We only too deeply realize that in the passing of Mr. 
Walker we have lost a genial companion, a generous friend, 


a man of honest purpose, of high ideals, keen in judgment, 
wise in counsel, always faithful in matters of trust, a man 
who was willing to spend and be spent for the industry 
which he loved: a Christian workman that ‘needeth not to 
be ashamed.’ With the passing of years, we shall cherish 
with veneration the memory of Mr. Walker’s rich life.”’ 


The American Ceramic Society 


Of Mr. Walker’s many activities, it can be said that one 
possibly as close to his heart as any other was that of The 
American Ceramic Society, of which he was a Charter 
Member. He is credited as one of the first to join with 
W. D. Gates, W. D. Richardson, Ellis Lovejoy, Parker 
Fiske, and Albert Bleininger in support of the proposal 
made by Sam Geijsbeek and E. E. Gorton that a ceramic 
society be organized for the purpose of exchanging and 
recording technical information. Mr. Walker was among 
the first to respond to the call of Edward Orton, Jr., for as- 
sistance in crystallizing this suggestion into corporate be- 
ing. Much of the breadth of vision which was written into 
the initial Constitution and Articles of Incorporation of The 
American Ceramic Society was credited by Professor Orton 
to Mr. Walker. It was Mr. Walker who secured the sup- 
porting interest of James Pass, Onondaga Pottery Co.; 
Ernest Mayer, Mayer China Co.; Karl Langenbeck and 
Herman Mueller, Mosaic Tile Co.; Edward Stover, Tren- 
ton Potteries Co.; and William H. Zimmer, Wheeling 
Pottery Co. 

Mr. Walker served as Vice-President of The Society in 
1903 and was President in 1904. He was a member of the 
Board of Trustees for two terms of three years each. 

“Always active, a liberal contributor, socially very 
genial, his leadership was recognized and sought, but was 
never urged upon his friends. He was particularly kind 
and sympathetic and helpful to the young men who were 
trying to find their most effective places in ceramics.” 


The Pymatuning Dam 


An interest of Mr. Walker’s which afforded him much 
pleasure and made him many friends was that of the Con- 
servation Association of the Shenango and Beaver Valleys. 
This organization was created for the purpose of fostering 
the protection and development of the natural headwater 
basin of the Shenango River and in so doing to assure better 
control of available water, badly needed for sustenance of 
the life and industrial supremacy of these important val- 
leys. 

Beginning with 1907, the task proved long and arduous. 
Discouragements were numerous. ‘‘Daddy’’ Walker’s 
leadership, however, never faltered. His zeal and devotion 
to an ideal were of moment. Little by little the necessary 
support was forthcoming. By 1931, the required funds 
for carrying the task to completion were at hand and the 
work was quickly under way. Today, there stands in 
western Pennsylvania and eastern Ohio a beautiful lake, 
twenty-seven square miles in area, of good pure water 
awaiting the demands of industrious and thriving commun- 
ties. The vast and unsightly swamp of prior years is gone 
and in its stead is found a place of health and recreation; 
a noble body of water to last until civilization perishes; an 
eternal tribute to the memory of a ‘‘resourceful and valiant 
pioneer.”’ 


Public Relations 


Mr. Walker’s life was one of civic interest and public 
service from early boyhood. As a pharmacist in his com- 
munity, he went about his work with an eye to the well- 
being and happiness of those about him. Being of a gener- 
ous and sympathetic disposition, he made friends readily. 
A respect for his honesty of purpose and sound judgment 
soon brought him recognition and position. This was first 
evidenced in the governmental activities of his town and 
county, where he sought to interest (and actively sup- 
ported) the highest type of candidacy. This early interest 
proved a lasting interest, which expanded in scope and 
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influence throughout his life. The friendships thus 
formed proved worthy and understanding. 

In 1892, Mr. Walker, with others, organized the Beaver 
County Building and Loan Association, which institution 
he served as president for twenty-four years, doing much 
in this capacity to mold the laws fostering and protecting 
this type of public service. 

The organization and work of the Beaver County Manu- 
facturers’ Association was another of his early interests 
which attracted attention, and the pioneering in this im- 
portant field did much to bring about the formation of the 
Pennsylvania Manufacturers’ Association and its allied 
interest, the Pennsylvania Manufacturers’ Casualty Insur- 
ance Company, of which he was both a director and an 
officer. 

In Chamber of Commerce work, he was likewise most 
active, always seeking means for discussion and under- 
standing of those many individual group interests which 
go to make up the community, state, and nation and which 
make for constructive government. He was an organizer 
of the Pennsylvania State Chamber of Commerce, and for 
sixteen years, he served as a director, later becoming first 
vice-president. 

During the World War, Mr. Walker was a member of the 
War Industry Board, thus spending a year in Washington 
while engaged in that work. 
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Demands upon his time and energy for directing and 
handling campaigns for the purpose of raising money for 
local charitable purposes were almost endless. Because 
there was evident need of this work being better codérdi- 
nated in the interest of time and economy, he undertook 
the task of founding the Beaver County Community Chest 
and for a number of years served as its President. Ina 
large measure, this work was the outgrowth of the local 
War Chest, which he set up and administered during this 
important period. 

Mr. Walker was many times honored, not alone by 
election to office in the many business, community, and 
allied interests with which he was identified, but also by 
public tribute. Dinners were given in his honor and reso- 
lutions tendered in recognition of services rendered. In 
1923, Geneva College conferred upon him the honorary 
degree of Master of Arts. 

Mr. Walker lived an active, constructive life, adding 
greatly to the spiritual, intellectual, and material welfare 
of every group with which he came in contact. Brotherly 
love and generosity motivated his every act. But behind 
it all and most apparent to those who knew him was an 
important contributing influence, a beautiful home life and 
a devoted wife, whose guiding and helpful hand for more 
than fifty years made light many a heavy load. 

Mr. Walker was “in the broadest sense, a genuinely 
public-minded citizen.” 


NOTES AND NEWS FOR CERAMISTS 


RESEARCH PROGRAM OF THE PORCELAIN ENAMEL INSTITUTE* 


By C. S. PEARCE 


Development by Research Methods 

The porcelain enameling industry, in its recent stages, 
is probably as good an example of a line of activity which 
has been developed by research methods as any business 
in existence. Prior to the war and to a certain extent for 
several years immediately succeeding, the application of 
porcelain enamel to metal sheets was in that artistic stage 
where technical secrets dictated not only the compounding 
of materials but the methods of factory production. In 
the period from 1923 to 1928, the ‘‘rule-of-thumb”’ operator 
or the ‘‘hip-pocket”’ ceramic engineer, as he has often been 
called, found his influence in the industry to be declining. 
It was during this period that our ceramic schools were 
beginning to produce ceramic engineers in sufficient quan- 
tities to supply the research-minded companies in the 
industry. 

The period from 1928 to 1933 saw a rapid decline in the 
prestige of the old-time enameler, and, believe it or not, a 
great increase in the prestige of the ceramic graduate as an 
operating man in the industry. 

The influence of artistic methods in the formulation and 
application of enamels, furthermore, was strong enough to 
dictate in many cases the methods of shop operation, 7.e., 
it was not possible to put into effect line-production 
methods, such as had been so successfully used in other 
fabricating plants. Between 1928 and 1933, a gradual 
change was taking place in the industry which was revolu- 
tionizing production methods. The continuous furnace, 
along with other continuously operating machinery, was 


* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, Ill., April 19, 1939 
(Enamel Division). Received May 5, 1939. 
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making necessary a change in the thinking of enamelers in 
relation to systems of production. 

As this change has been brought about, it has thrown 
new light on the scientific methods which have prevailed 
in several other branches of ename’ plant activity. One 
of the first divisions of the business to feel this need of 
better technical methods was the field of application. 


Process Control of Application 

Process-control methods were subjected to the same 
scientific scrutiny that was being applied to methods of 
compounding enamels and to the design of machinery. 
Today, the process control of most plants has reached 
what we believe could easily be called the scientific stage. 
At the same time, methods of sales promotion, market re- 
search, and cost accounting have been found to be deficient 
when compared with the scientific processes available in 
the field of production. 

It was recognized early in the program of the Porcelain 
Enamel Institute that a division devoted to technical re- 
search was a prime necessity to the industry. The work 
of this division was decided largely by the developments 
in pure research by the ceramic engineer in the industry 
which had to be translated into manufacturing policies and 
methods. This division of research activities between the 
members of The American Ceramic Society, as such, and 
the committees and employees of the Porcelain Enamel 
Institute still obtains today. 


Technical Research Section Developments 

It was decided that the Porcelain Enamel Institute 
should not engage in those fields of fundamental enamel 
research which had already been the province of the 
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ceramic engineer. It is the purpose of the Porcelain Enamel 
Institute to refrain from any conflict with the research pro- 
gram which is being developed by the Enamel Division of 
The American Ceramic Society. Rather, the Technical 
Research Section will take the results of these scientific de- 
velopments and put them to the manufacturing uses of 
the enameling industry. This may be explained in several 
examples. 

The Porcelain Enamel Institute has taken the funda- 
mental research in the acid resistance of enamels and 
established from it a standard test which may be applied 
to all enamels being manufactured in the industry. It is 
not the purpose of the Technical Research Section to be- 
come involved in further research on the formulation of 
acid-resisting enamels, but rather to establish a unit of 
measurement for these enamels which will be satisfactory 
to all producing companies. 

Further work will call for a system of classification of 
enameled surfaces as to the degree of acid resistance which 
they represent. 

Tests for reflectance and for abrasion resistance have 
been developed in the same manner. Application to 
specific products will be carried on at the same time as 
application is made of the acid-resistance tests. In the 
field of chipping, a standard test for the chipping resistance 
of enamels is being worked on at the present time. Al- 
though this test has led the Research Fellow to do certain 
fundamental research work in the matter of chipping, 
he has done this only because accurate information was 
not available at some other place. 

The Technical Research Section in the future will prob- 
ably be concerned with the development of various other 
tests, such as (1) tests for processing purposes to control 
enamel application, (2) tests for demonstration purposes 
for use by the selling organizations, and (3) tests for pur- 
chasing purposes to check properly on materials which are 
supplied under specification. It is possible that the Tech- 
nical Research Section will find it desirable to survey manu- 
facturing methods and manufacturing equipment. It may 
also be compelled to undertake a technical survey of 
competing products in order to defend the industry against 
inroads of other materials. 

As a general statement, the Technical Research Section 
will concern itself with the application to manufacturing 
process of technical developments which have been made 
by some other organization or institution. 


Market Research Section 

The Market Research Section of the Porcelain Enamel 
Institute has recently been organized for the purpose of 
applying technical methods to the marketing problems of 
the industry. 

It will be the purpose of this Section to take existing 
scientific methods of marketing study and apply them to 
the products of the enameling industry. These studies 
will attempt to discover potential markets for enamel 
usage. They involve the products on which enamel has 
already been tried and found to be a satisfactory material 
but where existing usage does not seem to reach a proper 
proportion of that production. An example of this type 
of research is the recent survey conducted on gasoline 
station pumps. While this survey was surrounded by 
many of the rough approximations which pertain to any 


new field of investigation, nevertheless it did develop cer- 
tain techniques which were useful in the study of this type 
of problem. 

Another project is under way at the present time to 
determine the potential market for porcelain enamel fin- 
ished partitions for toilet rooms and shower stalls. This 
again is a question of determining whether porcelain 
enamel can invade this highly competitive field to produce 
a satisfactory volume of business. The fact that it has 
already been used as a satisfactory finish in this field re- 
lieves any question as to its desirability from a purely 
technical standpoint. It now becomes a problem of de- 
termining whether it is economically possible to secure the 
specification of porcelain enamel for a large portion of the 
units which are produced. 

It is planned to investigate many other products for 
market possibilities. Among the more prominent ones are 
vending machines, service station equipment, locker plant 
equipment, miscellaneous dairy equipment, water-supply 
accessories, bakery equipment, fireplaces and chimneys, 
waste receptacles, slip-storage tanks, and frozen storage 
cabinets. 

Just as a matter of explanation, for years I specified 
Monel metal for lining pressure tanks for spraying equip- 
ment in an enameling plant. During the time that we 
were using Monel for this purpose we did not realize that 
porcelain enamel was one of the most desirable finishes for 
equipment of this type. It is hoped that many such obvi- 
ous usages may be brought to the attention of manufac- 
turers. 

It is possible that it will be necessary for the Market 
Research Committee to inquire into the possible competi- 
tion which will result from certain new materials and the 
effect of this competition upon the market for ‘porcelain 
enameled products. One of the most potent sources of 
competitive action is in the field of plastics. We have seen 
the plastic-scale housing come, and I believe I, can say 
truthfully that we are seeing the plastic scale-housing 
going. Wesee this year, for the first time, the introduction 
of a plastic on the inside of refrigerators, and I am con- 
fident that once the limitations of this material are thor- 
oughly understood, it will follow the plastic scale. Never- 
theless, we have no authentic information at the present 
time as to the desirable features or the undesirable features 
of plastics in these fields. 

There is another phase of research work which has not 
been included in our present program but which undoubt- 
edly will come more forcefully to the attention of our in- 
dustry as time passes. This is the problem of studying 
existing plant capacity for products to fill vacant equip- 
ment and also of studying existing facilities to produce any 
products which may be developed. These two problems 
are best illustrated by the very large capacity which exists 
in this country today for the production of enameled cast- 
iron parts and the comparatively small capacity for the 
proper and economic production of architectural shapes. 

The problem of the proper ‘‘costing’’ of various products 
which are manufactured in this industry is one which has 
received little attention from research-minded individuals. 
No studies have been made as to proper depreciation rates 
and probable obsolescence costs which should be applied 
to enameling equipment. It seems to me that only by 
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research methods as scientific as those which have been used 
in the ceramic and chemical determinations of our industry 
will it be possible to produce methods of assigning factory 
costs properly to individual products. This appears to be 
a definite problem of research and not one to be ap- 
proached in a hit-or-miss fashion. 

In sales promotion, I believe that it will be necessary 
to do as thorough a job as we have done in technical re- 
search. We shall not have behind us, however, the specific 
developments applying to our industry which have been 
contributed by the ceramic engineers in the technical field. 
We shall have a large mass of special studies which have 
been prepared on the problem of promotional selling, but 
these studies will have to be referred to the porcelain 
enameling industry and then be further developed to be 
applied by our organization. 

The following problems may be grouped under this head: 

(1) A study of the proper publications for use in pre- 
senting our products to the consuming public and methods 
of advertising in each. 

(2) The use of moving pictures and sound slide films to 
convey the story of the porcelain enamel finish to the 
merchandising groups as well as to the consuming groups. 

(3) The study of mail approaches to potential customers, 
both in the wholesale and manufacturing field and in the 
consuming field. 

(4) The whole question of labeling for consumer informa- 
tion. 

(5) The proper contact with consumer groups in order 
to keep a finger on the pulse of market demands. 

These problems demand the same thoughtful approach 
as any problem in compounding an enamel frit or in de- 
veloping a proper analysis for a steel sheet. 

Another problem of research having to do with sales 
promotion is the development of demonstration methods 
which may be turned over to the selling organizations for 
use on porcelain enameled products. Some years ago, one 
of the large refrigerator companies awarded a prize to one 
of its selling group for the suggestion that a good sales 
demonstration could be made by striking the door of a 
porcelain enameled refrigerator with a large wooden mallet. 
This demonstration undoubtedly was very effective with 
the prospective customer, but the hazard of its use was 
too great to be worth while. 

Another test developed by salesmen is to strike a piece 
of porcelain enamel with a silver coin to demonstrate its 
resistance to scratching. This test is very conclusive, 
especially when used in comparison with painted appli- 
ances, but it leaves the false impression with the pur- 
chaser that porcelain enamel can not be scratched under 
any circumstances. We all know that porcelain enamel 
can be scratched and that there are many occurrences in 
a kitchen which lead to a certain amount of scratching. 
This test therefore should be used very carefully. 

These two examples are cited to show that technical 
criticism should always be brought to bear upon this type 
of sales demonstration before it is put into use. In other 
words, we should have some technical research in demon- 
strational methods. 

I have tried to show how we consider the field of research 
to be much larger than the problems connected simply 
with the ceramic phases of porcelain enamel manufacture. 
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I believe that I am justified in saying that market research 
sales promotion, and cost research are just as important 
as those dealing strictly with the process of making and 
applying enamel to metal sheets. With this enlarged 
scope of research, I believe that you will understand why 
the Porcelain Enamel Institute places so much stress on 
this section of its work. 

We hope, therefore, that our activities in the other fields 
of research will be of as great assistance to the industry 
as they have been in taking the remarkable developments 
in the field of ceramic engineering and applying them to 
shop problems. In other words, we hope that the porcelain 
enameling industry is now ready for a well-rounded pro- 
gram of scientific development reaching into all phases of 
its activity and that the Porcelain Enamel Institute may 
be instrumental in providing this service for the industry. 


PORCELAIN ENAMEL INSTITUTE ANNUAL 
FORUM 


The Fourth Annual Forum of the Porcelain Enamel 
Institute will be held at Ohio State University, Colum- 
bus, Ohio, on October 18, 19, and 20, 1939. Frank E. 
Hodek, Jr., General Porcelain Enameling & Mfg. Co., is 
Chairman of the Forum Committee. 

The subjects under consideration by the Forum Com- 
mittee assure a varied and thorough coverage of current 
problems that will interest shop men in porcelain enamel- 
ing and its related industries. Papers presented by 
authorities in various fields will be followed by discussion 
in the manner that has made previous Forum sessions so 
valuable in standardizing and improving enameling shop 
practice. 


CANADIAN CERAMIC SOCIETY ANNUAL 
CONVENTION 


The Thirty-Seventh Annual Convention of the Cana- 
dian Ceramic Society was held at the Royal York Hotel 
in Toronto on May 1 and 2, 1939. The Vice-President 
of The Society, Harold A. Bevens, Insulation Products, 
Ltd., Toronto, presided over the joint sessions. There 
was a large attendance at the general session as well as at 
the Enamel Division and Clay Division meetings. 


CENTRAL DISTRICT ENAMELERS’ CLUB 


The Central District Enamelers’ Club held a dinner 
meeting on May 19 at the Hotel Carter, Cleveland, Ohio. 
The following program was presented: 

(1) ‘‘Drawing Compounds,”’ by G. W. Dykstra, Kel- 
vinator Corp., Grand Rapids, Mich. 

(2) ‘Distilled Water in Enamels,’ by D. L. Ben- 
singer, A-B Stoves, Inc., Battle Creek, Mich. 

(3) ‘Drying with Near Infra-Red Radiations,’” by 
Howard Haynes, General Electric Co., Cleveland, Ohio. 

Following the meeting, an election of officers was held. 

—R. T. HeNnpricu, Acting Secretary and Treasurer 


THE NEW YORK SOCIETY OF CERAMIC ARTS 


The New York Society of Ceramic Arts presented a 
lecture and symposium on ‘‘Stained Glass, the Craft of 
Color and Light’”’ at the Metropolitan Museum of Art on 
May 26. Lawrence E. Barringer, president of the New 
York Society of Ceramic Arts, was chairman of the 
meeting. 

The lecturer, Orin E. Skinner, is Secretary to Charles 
J. Connick and is editor of the magazine, Statned Glass. 
He is also a Master Craftsman with the Boston Society 
of Arts and Crafts. Colored lantern slides were used to 
illustrate the history, development, and practice of the 
craft. Representative New York craftsmen took part in 
the discussion which followed. 
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BLACKSVILLE HIGH SCHOOL TO HAVE 
DISPLAY AT FAIR* 


The Blacksville, W. Va., High School will be repre- 
sented at the World’s Fair at New York with a display of 
pottery articles made by adult students of the ceramic 
class. The selection of the pottery to be placed on ex- 
hibition was made recently by state ceramic representatives 
from Charleston, W. Va. Charles R. Tennant teaches the 
adult ceramic classes. 

National attention has been focused on the work being 
done by this school because only native clay is used and 
much of the equipment is homemade. The ancient craft 
of pottery-making was started three years ago by Mr. 
Tennant, money for the project being furnished by the 
Government and building and equipment by the County 
Board of Education. 

The clay taken from nearby hills is exceptionally clean 
and pure, making it ideal for working purposes. Glazes 
are made from rough materials and are mixed at the school, 
enabling the students to turn out ware that has attracted 
the attention of collectors who have asked for the for- 
mulas. 

Much of the machinery is handmade from odd parts of 
washing machines, etc. The ware is molded by hand. 
Visitors and collectors alike have come from every part of 
the nation to view the display. Arrangements have been 
made to place these products on sale this summer at 
Jackson’s Mill and White Sulphur Springs. ‘ 


* The Morning Observer, Washington, Pa., May 1, 1939. 


CERAMIC EXHIBIT BY MICHIGAN ARTISTS 


The College of Architecture, University of Michigan, 
Ann Arbor, Mich., sponsored an exhibition of ceramics of 
Michigan artists from April 30 to May 13, 1939. The 
work exhibited presented a wide range from pottery forms 
to figure groups and from the very conservative to several 
items in a very modern manner. 

Wells Bennett, Dean of the College of Architecture, has 
commented as follows: “Inasmuch as we are beginning 
some art work in ceramics in the College of Architecture, 
we believe this exhibition will be of great value to our 
students. It has also proved to be of great educational 
benefit to visitors, many of whom had but little idea of 
the scope of modern ceramics.”’ 

The participating artists were Albert Armstrong, Helen 
Brett Babbington, Bess Bennett, Grace Bergey, Clivia 
Calder, Murray Douglas, Maija Grotel, John A. Fostez, 
May Richardson, Mary Chase Stratton, Howard Whalen, 
Charles Abbott, Barbara Bolton, Agnes Wenzel, and 
Lucy Ann Kirkpatrick. 


TWENTY-FIRST ANNUAL EXHIBITION OF 
WORK BY CLEVELAND ARTISTS 
AND CRAFTSMEN 


The Twenty-First Annual Exhibition of Work by Cleve- 
land Artists and Craftsmen was held at the Museum of 
Art from May 3 through June 11, 1939. The Exhibition 
was viewed by 15,000 people during the first week. 

The judges selected 1036 objects by 372 artists from 3346 
pieces which were submitted by a total of 725 artists. 
Purchases of the exhibits amounted to $4500 during the 
first week of the Exhibition. 

Viktor Schreckengost, always a high winner in ceramic 
sculpture, received first prize for five figures that show 
power, whimsical humor, and distinction in the choice and 
successful use of suitable glazes. ‘‘Androcles’’ plays with 
a smug and contented lion; six little pickaninnies enjoy a 
ride on the broad back of a magnificent porker; about 
‘Mother Earth” cluster the infant denizens of a newly 
created world; ‘‘Naama,” the desert camel, withdraws 
superciliously into his own realm; ‘‘Keramos’’ symbolizes 
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the art of the potter, which the artist has so finely honored. 

Enameling on metal again was one of the finest classes in 
the entire show. A special award in this field was given to 
Kenneth Bates. Translucent and opaque color, unusual 
and distinguished design, and versatility make this 
award well merited. 


Fig. 1.—First Prize: enameling on metal, by H. 
Edward Winter. Three bowls, candy box, and two 
vases. (Courtesy, The Cleveland Museum of Art.) 


Fig. 2.—Second Prize: enameling on metal, by Ct. 
Bartley Jeffery. Upper (left): enamel dish, “Winter Day; 
(right): ‘“Summer Day; lower (left): brass box with opaque 
enamel plaque; (right): jewel box, transparent enamel 
plaque. (Courtesy, The Cleveland Museum of Art.) 


The first-prize group of bowls, vases, and candy dishes 
by H. Edward Winter (Fig. 1) follows closely with its 
able craftsmanship, glowing color, and entertaining de- 
signs, his two magnificent panels, ‘‘Neptune’s Daughter” 
and ‘‘The Dance,” the latter a special award, which was 
exhibited in the mural section. Charles Bartley Jeffery 
entered the second prize group in this class with seven 
finely fashioned pieces (Fig. 2). 

The sculpture, pottery, jewelry, silverware, and mis- 
cellaneous handicrafts were exceptionally large and im- 
portant classes, and the photographic and graphic sections 
maintained their usual high standard. 
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BATTELLE MEMORIAL INSTITUTE, RESEARCH 
ASSOCIATES, 1939-1940 


Four appointments as research associates are to be made 
at Battelle Memorial Institute, Columbus, Ohio. Uni- 
versity and college graduates who have shown aptitude for 
research, either in graduate or in industrial work, are 
eligible. Preference will be given to those who have 
specialized in physics, chemistry, metallurgy, fuels, or 
ceramics. 

An appointment as research associate is for one year, 
including vacation, and may be extended for a second year. 
The salary is $1800. Research associates work full time 
on approved research projects under the supervision of 
the Battelle technical staff. The projects assigned are 
fundamental or general ones, leading to the publication of 
information that will be useful to science and industry. 

The purpose of Battelle Memorial Institute is to con- 
tribute to industrial progress through research. It con- 
ducts research both in the fundamental and applied 
sciences. Its fields of activity include industrial chemistry, 
physics, ceramics, metallurgy, fuels, and ore dressing. 

The Division of Research Education, which includes 
research associates, is organized to extend the work of the 
Institute in fundamental science and to develop trained 
research men for industry. 

Application forms and further information may be 
secured by writing to Clyde E. Williams, Director. 


New Battelle Staff Members 

Paul F. Wacker, Ohio State University graduate, has 
been assigned to the ceramic division, which does research 
work in all fields of ceramics. Mr. Wacker recently re- 
ceived the degree of Master of Science in Chemistry. He 
is a member of the American Chemical Society, American 
Ceramic Society, American Association for the Advance- 
ment of Science, and Sigma Pi Sigma. 

J. Alfred Curtis, a graduate of Ohio State University, 
and formerly control chemist with Basic Dolomite, Inc., 
Maple Grove, Ohio, has also joined the staff of Battelle 
Memorial Institute. Mr. Curtis has been assigned to the 
analytical laboratory, which acts as a service department 
to the other Institute divisions and carries on research of 
chemical analysis. 


C. M. DODD GOES TO IOWA STATE 
COLLEGE 


Charles M. Dodd has been appointed head of the De- 
partment of Ceramic Engineering and Chief of the Ce- 
ramic Engineering Section of the Engineering Experiment 
Station at Iowa State College, Ames, Iowa, effective Au- 
gust 1, 1939. 

Professor Dodd is a graduate in ceramic engineering of 
Ohio State University and has received the professional de- 
gree of Ceramic Engineer from that institution. He was 
employed for several years in the industry, principally in 
Ohio and Pennsylvania, and more recently he has been 
head of the Department of Ceramic Engineering at the 
Missouri School of Mines. 

Professor Dodd is the author of a number of publications 
on ceramic engineering subjects and has been active in 
professional society work. He became a member of The 
American Ceramic Society in 1927 and is a Fellow of The 
Society; he is also a member of the American Refractories 
Institute, American Society for Testing Materials, Phi 
Kappa Phi, Triangle, and Keramos. 


PENCE TILE WORKS, INC., SAN ANTONIO, 
TEXAS 


F. K. Pence of the F. K. Pence Tile Works of Paducah, 
Ky., has reorganized the Company as the Pence Tile 
Works, Inc. The plant has moved from Paducah, Ky., 
to San Antonio, Texas. The new Company will manu- 
facture glazed structural tile as well as floor, wall, and 
decorative tile of all kinds. The Company headquarters 
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are located in San Antonio, and a factory is being erected 
southwest of the city in the general vicinity of Lacoste 
and Devine. An accessory company, the Medina Mining 
Company, has been organized and will furnish the neces- 
sary raw materials for tile manufacture. 

The new factory will be constructed at the cost of about 
$25,000, and it will be completed and in production in 
about one month. It will employ approximately fifty 
workers. 

Mr. Pence has been a member of The American Ceramic 
Society since 1909. He served as President of The Society 
in 1921-1922 and was Chairman of the Publications Com- 
mittee in 1923. 


CHINAWARE GLAZED CONTAINING LEAD 
NOT NECESSARILY A HEALTH HAZARD 


The use of chinaware, colored by glazes containing 
lead, does not necessarily constitute a health hazard, 
according to a report of the National Bureau of Standards. 

The Bureau of Standards reached this conclusion after 
making tests of brightly colored chinaware products of six 
United States manufacturers.* The tests were made 
after a conference with representatives of the United 
States Potters Association, the Food and Drug Adminis- 
tration of the Department of Agriculture, and research 
experts of the Bureau of Standards. 

The results of the tests of thirty-six different specimens 
indicated that the use of glazed chinaware of a ‘‘tangerine”’ 
color was the only product examined that constitutes a 
probable health hazard. 

It was pointed out, however, that copper green china- 
ware may also be injurious to users, unless the manu- 
facturers take special precaution in making sure that the 
product is given a preliminary acid wash. 

The tests were made by determining the quantity of 
lead that vinegar and acids absorbed from the glazed 
chinaware. Bureau of Standards research experts state 
that the amount of lead that these acid materials absorb 
from the colored dishes in a short time is equivalent to the 
amount that jams would absorb in a month or that fruit 
juices would absorb in two days. The use of such strong 
solutions in making the tests enabled them to inform the 
public quickly of the effects of lead that foods would ab- 
sorb from these products. 

* For report of these tests, see R. F. Geller and A. S. 
Creamer, ‘‘Solubility of Colored Glazes in Organic Acids,” 
Jour. Amer. Ceram. Soc., 22 [4] 133-40 (1939). 


DOMESTIC KAOLIN OR CHINA CLAY SALES 
IN 1938 


Bureau of Mines figures show shipments of 595,054 
short tons valued at $4,740,880, only 19% less than the 
1937 all-time record of 732,282 tons, worth $5,349,636, and 
well above the shipments for any year prior to 1936. 

Imports, on the other hand, were far less in 1938 than 
in any previous year since 1897, amounting only to 84,180 
tons valued at $753,858, 43% less than in 1937. The duty 
on china clay was lowered from $2.50 to $1.75 a long ton 
on January 1, 1939, but announcement of the proposed 
change came so late that it is doubtful whether many 
consumers deferred their purchases until after the end of 
1938 to take advantage of the reduction. 

The average price of domestic sales in 1938 was $7.97 
a short ton or substantially higher than the average of 
$7.31 for the preceding year. Some producers accepted 
lower prices for the paper-filler clays and possibly for 
rubber clays, but these reductions were more than offset 
by the higher averages reported by several producers 
who have notably improved the quality of their products. 
The main reason for this increase in the average, however, 
was the relatively large reduction in the shipments of low- 
priced refractory kaolins in Georgia as compared with 
those of the more expensive kinds. For most kinds of 
clay, quotations remained where they were in 1937. 
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W. J. SUTTON WRITES FROM FOOCHOW, 
CHINA 


Dr. Sutton is teaching in the Department of Chemistry at 
Fukien Christian University, Foochow, China. 


March 16, 1939 


I have been back in China a little over four months and 
find the port of Foochow (the only port in China which 
exports lumber) doing an active export business. There 
is nearly a thousand-mile stretch of coast line from Shang- 
hai to Canton as yet unoccupied by Japan, except for 
the island port of Amoy. We have been expecting trouble 
or occupation for months, and of course it may come any 
time. Airplane alarms are fairly frequent, and Japanese 
naval ships are constantly off the coast making occasional 
raids, but no heavy bombing has taken place in Foochow 
for ten months. For safety, our school was moved inland 
two hundred and fifty miles. I am in charge of our fine 
old campus and so am comparatively alone. 

Last December, shortly after my arrival here, I spent 
more than two weeks in Tehwa as a guest of the local 
provincial government making a study of the present 
conditions in the porcelain industry. I wish I could re- 
write my article in The Bulletin,* because I have had much 
better opportunities to study the work and to get informa- 
tion. 

I saw two large kilns being fired, and, in more remote 
districts, I saw a crude simple tunnel, more than one 
hundred feet long, running up a slope to obtain draft. 

These kilns were being used to fire porcelain winepots. 
A single firing was completed in twenty-four hours, with 
20,000 pounds of pine branches being used for fuel. The 
first firing made was at the lower end for twelve hours; 
the last was done progressively through small holes at the 
sides up to the upper end. 

These winepots are somewhat like tall teapots and are 
formed by hand in clay molds on a wheel. Three sections 
are fitted together, and the handle and spout are added 
to make a complete piece. 

Owing to war conditions, Tehwa production was some- 
what slow, but some improvements have been introduced 
since my last visit. Many teacups are now produced with 
handles. Saucers and plates are produced on the wheel, 
requiring considerable skill, but they are not uniform. 
The model makers now use plaster molds and have learned 
to use sodium silicate in casting, owing to help from one of 
my students now at work there. 

With best wishes. Sorry I can not be with you at 
the Chicago Meeting. 

—WILLARD J. SUTTON 

* “Manufacture of Porcelain near Tehwa, South China,”’ 
Bull. Amer. Ceram. Soc., 17 [11] 450-55 (1938). 
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A crude straight tunnel-shaped kiln for firing porcelain at 
Tehwa 


Rebuilding the lower end of a large old kiln at Tehwa 


Forward-going aggressive ceramists succeed only 
by continually studying—not narrowly, but 
broadly—the current problems in all ceramic 


fields and also by pulling together. 
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ROSTER OF CORPORATION MEMBERS 


Abbé Engineering Co., New York, N. Y. 
Abingdon Sanitary Mfg. Co., Abingdon, III. 

A C Spark Plug Co., Flint, Mich. 

Akron Porcelain Co., Akron, Ohio 

American Gas Assn., New York, N. Y. 

American Lava Corp., Chattanooga, Tenn. 
American Nepheline Corp., Rochester, N. Y. 
American Potash & Chemical Corp., New York, N. Y. 
American Refractories Institute, Pittsburgh, Pa. 
American Rolling Mill Co., Middletown, Ohio 
American Stove Company, St. Louis, Mo. 
Amsler-Morton Co., Pittsburgh, Pa. 

Anchor Hocking Glass Corp., Lancaster, Ohio 
Arketex Ceramic Corp., Brazil, Ind. 

Atlantic Terra Cotta Co., Perth Amboy, N. J. 


Babcock & Wilcox Co., New York, N. Y. 

Ball Brothers Co., Muncie, Ind. 

Baltimore Enamel & Novelty Co., Baltimore, Md. 

Bausch & Lomb Optical Co., Rochester, N. Y. 

Binghamton Brick Co., Inc., Binghamton, N. Y. 

Blue Ridge Glass Corp., Kingsport, Tenn 

Blythe Colour Works, Ltd., Cresswell, Stoke-on-Trent, 
England 

Bonnot Company, Canton, Ohio 

Braun Corp., Los Angeles, Calif. 

Brockway Glass Company, Inc., Brockway, Pa. 

Buck Glass Company, Baltimore, Md. 

Buffalo Pottery, Buffalo, N. Y. 


Canadian General Electric Co., Ltd., Peterborough, 
Ontario, Canada 

Canton Stamping & Enameling Co., Canton, Ohio 

Carborundum Company, Niagara Falls, N. Y. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 

Carr-Lowrey Glass Co., Baltimore, Md. 

Celo Mines, Inc., Burnsville, N. C. 

Central Silica Company, Zanesville, Ohio 

Ceramic Color & Chemical Mfg. Co., New Brighton, Pa. 

Certain-Teed Products Corp., Buffalo, N. Y. 

Champion Spark Plug Co., Detroit, Mich. 

Chattanooga Glass Co., Chattanooga, Tenn. 

Chicago Hardware Foundry Co., North Chicago, III. 

Chicago Pottery Co., Chicago, III. 

Chicago Vitreous Enamel Product Co., Cicero, III. 

Clark, N., & Sons, San Francisco, Calif. 

Commercial Decal Products, Inc., East Liverpool, Ohio 

Coors Porcelain Company, Golden, Colo. 

Corhart Refractories Co., Inc., Louisville, Ky. 

Corning Glass Works, Corning, N. Y. 

Crane Enamelware Company, Chattanooga, Tenn. 

Cronin China Co., Minerva, Ohio 

Crooksville China Co., Crooksville, Ohio 

Crossley Machine Co., Trenton, N. J. 

Crossman Company, South Amboy, N. J. 

Crown Potteries Co., Evansville, Ind. 


DeVilbiss Co., Toledo, Ohio 

Dixon, Joseph, Crucible Co., Jersey City, N. J. 

Drakenfeld, B. F., & Co., New York, N. Y. 

Du Pont de Nemours, E. I., & Co., R. & H. Chemicals 
Dept., Wilmington, Del. 


Edgar Plastic Kaolin Co., Metuchen, N. J. 

Electro Refractories & Alloys Corp., Buffalo, N. Y. 

Engelhard, Charles, Inc., Newark, N. J. 

Engineering & Construction Div., Koppers Company, 
Pittsburgh, Pa. 

English China Clays Sales Corp., New York, N. Y. 

Eureka Flint & Spar Co., Trenton, N. J. 

Exolon Company, Blasdell, N. Y. 
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Fairfacts Company, Inc., Trenton, N. J 
Federal Seaboard Terra Cotta Corp., Perth Amboy, N. J. 
Ferro Enamel Corp., Cleveland, Ohio 

Findlay Clay Products Co., Washington, Pa. 

Fords Porcelain Works, Perth Amboy, N. J. 

Fostoria Glass Co., Moundsville, W. Va. 
Frazier-Simplex, Inc., Washington, Pa. 


Garco Products, Inc., Butler, Pa. 

General Ceramics Co., New York, N. Y. 

George, W. S., Pottery Co., East Palestine, Ohio 

““Giesche’” Fabryka Porcelany Sp. Akc., Katowice- 
Bogucice, Poland 

Gillinder Brothers, Inc., Port Jervis, N. Y. 

Gladding, McBean, & Co., Lincoln, Placer County, Calif. 

Gleason-Tiebout Glass Co., Maspeth, N. Y. 

Glenwood Range Co., Taunton, Mass. 

Great Lakes Foundry Sand Co., Detroit, Mich. 

Great Lakes Steel Corp., Detroit, Mich. 

Green, A. P., Fire Brick Co., Mexico, Mo. 


Haeger Potteries, Inc., Dundee, III. 

Hall China Company, East Liverpool, Ohio 
Hancock Brick & Tile Co., Findlay, Ohio 
Hanley Company, Summerville, Pa. 

Hanovia Chemical & Mfg. Co., Newark, N. J. 
Hardinge Company, Inc., York, Pa. 

Harshaw Chemical Co., Cleveland, Ohio 
Hartford-Empire Co., Hartford, Conn. 
Haws Refractories Company, Johnstown, Pa. 
Hazel-Atlas Glass Co., Zanesville, Ohio 
Hommel, O., Co., Pittsburgh, Pa. 

Houze, L. J., Convex Glass Co., Point Marion, Pa. 
Hygrade Sylvania Corp., Emporium, Pa. 


Idaho Fire Brick & Clay Co., Troy, Idaho 

Illinois Clay Products Co., Joliet, Ill. 

Ingram-Richardson Mfg. Company of Indiana, Inc., 
Frankfort, Ind. 

International Smelting & Refining Co., Akron, Ohio 

Irish Glass Bottle Co., Ltd., Dublin, Ireland 

Isolantite, Incorporated, Belleville, N. J. 


Kaolin, Incorporated, Spruce Pine, N. C. 
Kentucky Clay Mining Co., Mayfield, Ky. 
Kentucky-Tennessee Clay Co., Mayfield, Ky. 
Knowles, Edwin M., China Co., Newell, W. Va. 
Kohler Company, Kohler, Wis. 

Kraftile Company, Niles, Calif. 


Laclede-Christy Clay Products Co., St. Louis, Mo. 
Lancaster Iron Works, Lancaster, Pa. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 

Laughlin, Homer, China Co., Newell, W. Va. 

Lava Crucible Co. of Pittsburgh, Pittsburgh, Pa. 
Lee Clay Products Company, Clearfield, Ky. 
Libbey Glass Company, Toledo, Ohio 
Libbey-Owens-Ford Glass Co., Toledo, Ohio 
Limoges-Salem China Co., Sebring, Ohio 
Lindemann, A. J., & Hoverson Co., Milwaukee, Wis. 
Locke Insulator Corp., Baltimore, Md. 

London Brick Co., Ltd., London, England 
Louthan Manufacturing Co., East Liverpool, Ohio 
Lynch Corporation, Anderson, Ind. 

Lynch, A. J., & Co., Los Angeles, Calif. 


Maryland Glass Corp., Baltimore, Md. 

Mason City Brick & Tile Co., Mason City, Iowa 
Maxson, Elwyn L., Los Angeles, Calif. 
McHose, L. H., Inc., Perth Amboy, N. J. 
McKee, Arthur G., & Co., Cleveland, Ohio 
Metal & Thermit Corp., New York, N. Y. 
Metro Glass Bottle Co., Jersey City, N. J. 
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Mississippi Glass Co., New York, N. Y. 

Mitchell Clay Mfg. Co., St. Louis, Mo. 

Moore Enameling & Mfg. Co., West Lafayette, Ohio 
Moore & Munger, New York, N. Y. 

Mosaic Tile Company, Zanesville, Ohio 

Mount Clemens Pottery Co., Mount Clemens, Mich. 


National Engineering Co., Chicago, IIl. 

National Fireproofing Corp., Pittsburgh, Pa. 

National Gypsum Co., Buffalo, N. Y. 

National Industrial Sand Assn., Washington, D. C. 

National Lead Co., Brooklyn, N. Y. 

National Lime and Stone Co., Findlay, Ohio 

Newbold Silica Fire-Brick Co., Ltd., Sydney, N.S.W., 
Australia 

New Castle Refractories Co., New Castle, Pa. 

New Jersey Porcelain Co., Trenton, N. J. 

New Jersey Pulverizing Co., New York, N. Y. 

Nippon Gaishi Kabushiki Kaisha, Nagoya, Japan 

Nippon Toki Kaisha, Ltd., Nagoya, Japan 

North American Refractories Co., Cleveland, Ohio 

North Carolina Feldspar Corp., Erwin, Tenn. 

Norton Company, Worcester, Mass. 


Ohio Insulator Company Div., Ohio Brass Co., Barberton, 
Ohio 

Old Hickory Clay Co., Paducah, Ky. 

Olean Tile Co., Olean, N. Y. 

Onondaga Pottery Co., Syracuse, N. Y. 

Orton, Edward, Jr., Ceramic Foundation, Columbus, Ohio 

Owens-Illinois Glass Co., Alton, III. 

Owens-Illinois Pacific Coast Co., San Francisco, Calif. 


Pacific Clay Products, Los Angeles, Calif. 

Pacific Tile & Porcelain Co., Los Angeles, Calif. 
Paper Makers Importing Co., Inc., Easton, Pa. 
Pass & Seymour, Inc., Solvay, N. Y. 
Pennsylvania Pulverizing Co., Lewistown, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pfaudler Company, Rochester, N. Y. 

Pittsburgh Plate Glass Co., Creighton, Pa. 
Porcelain Enamel & Mfg. Co., Baltimore, Md. 
Portsmouth Clay Products Co., Portsmouth, Ohio 
Potters Supply Co., East Liverpool, Ohio 
Precision Grinding Wheel Co., Philadelphia, Pa. 


Quigley Company, Inc., New York, N. Y. 


Ransome Concrete Machinery Co., Dunellen, N. J. 
Ramtite Co., Chicago, IIl. 

Republic Steel Corp., Youngstown, Ohio 

Rickmann & Rappe, Kéln-Kalk, Germany 

Riddell, W. A., Co., Bucyrus, Ohio 

Roseville Pottery Co., Zanesville, Ohio 

Ross-Tacony Crucible Co., Philadelphia, Pa. 
Rundle Manufacturing Co., Milwaukee, Wis. 
Rustless Iron Co., Ltd., Keighley, England 


Safety Grinding Wheel & Machine Co., Springfield, Ohio 
Salem China Company, Salem, Ohio 

San Miguel Brewery, Inc., Manila, P. I. 

Shenango Pottery Company, New Castle, Pa. 
Simonds Worden White Co., Dayton, Ohio 

Smith & Stone, Ltd., Georgetown, Ontario, Canada 
Solvay Process Company, Syracuse, N. Y. 
Southern California Gas Co., Los Angeles, Calif. 
Spinks, H. C., Clay Co., Newport, Ky. 

Square D Company, Detroit, Mich. 

Standard Lime & Stone Co., Baltimore, Md. 
Standard Sanitary Mfg. Co., Louisville, Ky. 

Star Porcelain Co., Trenton, N. J. 

Stark Brick Co., Canton, Ohio 

Steele, J. C., & Sons, Statesville, N. C. 

Sterling Grinding Wheel Co., Tiffin, Ohio 
Structural Clay Products, Inc., Washington, D. C. 
Summitville Face Brick Co., Summitville, Ohio 

Sur Enamel & Stamping Works, Ltd., Calcutta, India 
Swindell Brothers, Baltimore, Md. 
Swindell-Dressler Corp., Pittsburgh, Pa. 


Taylor, Smith, & Taylor Co., Chester, W. Va. 
Texas Mining & Smelting Co., Laredo, Texas 
Titanium Alloy Mfg. Co., Niagara Falls, N. Y. 
Toyo Toki Kwaisha, Kokura City, Japan 
Trenton Potteries, Trenton, N. J. 

Twyfords, Limited, Stoke-on-Trent, England 
Tyler, W. S., Company, Cleveland, Ohio 


Union Electrical Porcelain Works, Inc., Trenton, N. J. 
Union Francaise des Produits Refractaires, Paris, France 
United Clay Mines Corp., Trenton, N. J. 

United Glass Bottle Mfrs., Ltd., London, England 

United States Gypsum Co., Chicago, III. 

Universal Clay Products Co., Sandusky, Ohio 

Universal Dental Co., Philadelphia, Pa. 

Universal Sanitary Mfg. Co., New Castle, Pa. 


Vereeniging Brick & Tile Co., Ltd., Vereeniging, Transvaal, 
South Africa 

Verreries Souchon Neuvesel, Lyon, France 

Vesuvius Crucible Co., Swissvale, Pa. 

Victor Insulators, Inc., Victor, N. Y. 

Vitrefrax Corporation, Los Angeles, Calif. 

Vitreous Steel Products Co., Cleveland, Ohio 

Vitro Manufacturing Co., Pittsburgh, Pa. 


Wallace China Co., Ltd., Huntington Park, Calif. 
Waltham Grinding Wheel Co., Waltham, Mass. 
Wayne Laboratories, Waynesboro, Pa. 

Western Brick Co., Danville, IIl. 

Western Electric Co., Chicago, IIl. 
Westinghouse Electric & Mfg. Co., Derry, Pa. 
West Virginia Brick Co., Charleston, W. Va. 
Wheeling Steel Corp., Yorkville, Ohio 
Whitall-Tatum Co., Millville, N. J. 


Youngstown Arc Engraving Co., Youngstown, Ohio 


WHY CORPORATION MEMBERSHIPS | 


™ The American Ceramic Society is America’s only organization exclusively devoted to 
promoting ceramic arts, science, and technology. 

| @ This Society is a nonprofit corporation expending its entire income on 

(a) promoting and publishing original researches 

(4) abstracting world-wide ceramic literature 

ue (c) promoting ceramic research in federal and state surveys, bureaus, institutes, and universities. 

Ss ® Audited financial statements show that 67% of The Society’s income is expended on publications. 

@ The dues from 1753 (133 of whom are students) personal members are not adequate to conduct 
many activities in which this Society should be engaged and to publish all of the available 
research reports. 

2 ® Ceramic corporations have profited from the activities of The American Ceramic Society. They 

if would profit more if each corporation invested the minimum of $25.00 annually with The Society. 
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PERMANENCE AS WELL AS BEAUTY 


The above photo shows the Industrial Rayon Corporation’s newly com- 
pleted plant at Painesville, Ohio, which is known as the “World’s Largest 
Glass Block Installation.” 


The 371,000 glass blocks used in this modern air conditioned factory were 
properly annealed in Simplex Lehrs assuring permanence and lasting 


beauty. 


Simplex Lehrs were selected and used for tempering these blocks as well 
as other difficultly designed glass articles because of their ability to do su- 


perior quality annealing. 


FRAZIER-SIMPLEX, INC. 


ENGINEERS 
436 EAST BEAU STREET WASHINGTON, PENNSYLVANIA, U.S.A. 
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Native labor refining Indian beach sand to obtain 
Foote Zircon. 


ZIRCON 


Gives Glass 


Greater durability and 
toughness 


Gives Enamel 


Good opacity 


Gives Porcelain 


Better dielectric 
and mechanical strength 


FOOTE MINERAL CO. 


1605 Summer St., Philadelphia, Pa. 


Bethlehem Products 
for the Ceramic Industry 


88-80 CASTINGS 


to save maintenance on grinding equipment 


BETHLEHEM ABRASIVE-RESISTING 
PLATES 


for chutes, hoppers, dump-car bottoms 
BETHLEHEM TOOL STEEL 
for dry press and repress liners 
BETH-CO-LOY SHEETS 
for long-lasting roofing and siding 


WIRE ROPE 


for all excavating and material-handling 
equipment 


Also—Light Rails, Steel Ties and 
Track Equipment, Steel Pipe 


BETHLEHEM STEEL COMPANY 


General Offices Bethlehem, Pa. 


CLAYS 


TALCS 


HEATING ELEMENTS 
CERAMIC BODIES 
SAGGER USES 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 
225 Broadway New York 
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Ceramic Service? 
Give 


We Manufacture— 


Pins—all shapes and lengths 
Stilts 

Thimbles 

Spurs 

Saggers 

Crucibles 

Tile for Decorating Kilns 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


We Sell— 
Ball Clays—Kentucky 
Sagger Clays—Kentucky 
Ground Fire Clay—Ohio, 

Pennsylvania 

Bitstone—all sizes 
Fire Brick 
Imported Paris White 
Domestic Whiting 
Georgia Kaolin 
Modeling Clay 


GOGGLES ana @& 
RESPIRATORS 


Eye injuries and dust diseases cost the 
Ceramic Industry many thousands of dollars 


annually. You can prevent losses—increase 
profits, by a well conceived Safety Program. 

To accomplish this, Willson offers a 
choice of more than 300 types of Goggles 
and ten Respirators approved by the U. S. 
Bureau of Mines under Schedule 21. 

Respirators Nos. 750 and 750L, illustrated 
above, are Officially Approved for Type A 
and Lead Dusts respectively. 

Style CC402 Goggle, also illustrated, is 
an over-spectacle goggle with transparent 
Sonite cups and Super-Tough lenses. 


Write Today 
for Complete 
Catalog 


PRODUCTS On AT 
4 Established 1870 


LOW-COST PRODUCTION 


Assured by 
design and 
construction 
that’sdoubly 
specialized! 


Specialized 
for mixing 


GLASS BATCHES 

ENAMEL FRITS 

REFRACTORIES 
und specialized to meet your 
specific production conditions 


Write for complete information 
Industrial Division 


Mixer , Specialists Ransome Concrete Machinery Co. 


since 1850 Dunellen, New Jersey 
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“CONTROLLED MIXING” 


of ceramic bodies 
by mulling in the 


SIMPSON 
INTENSIVE MIXER 


Progressive plants in all branches of the 
ceramic and refractory industries are se- 
curing important advantages and major 
production economies with inexpensive, 
flexible and closely controlled proce- 
dures in the preparation of their materials 
for forming. 

Itwill pay you to investigate controlled 
mixing” for your products, with the genu- 
ine muller-type Simpson Intensive Mixer 
recommended for this work. 

Our Ceramic Engineer is available on 
request and will be glad to discuss your 


special requirements thoroughly and Laboratory size Simpson Intensive Mixer, equipped with removable crib, cross- 
without obligation. head and mullers. The standard machine for test and control work on ceramic 
and refractory materials. 


Manufactured by 


NATIONAL ENGINEERING COMPANY 


549 W. Washington Blvd., Chicago, Illinois, U.S. A. 


Manufacturers and sefin Ae ents for Continental European Comtvice—The George Fischer Steel & Iron Works, Schaffhausen, Switzerland 
For the British Possessions, Excluding Canade and Australia—August’s Limited, Halifax, England 
For Canada—Dominion Engineering Co.,Ltd., Montreal, Canada. For Australia and New Zealand—Gibson Battle & Co. , Pty., Ltd., Sydney,Australia 


BORAX rue BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Los Angeles 


< 
TRADE MARK 
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BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


4 
| 


American Ceramic Society 


Smooth Sailing 


There’s smooth sailing on production runs with 
Harshaw Colors .... Persistent research im- 
proves the stability and tone of these colors. ... 
Careful control keeps them “on the head” for 


shade. 


THE HARSHAW CHEMICAL CO. 


Manufacturers, Importers, Merchants 
Offices and Laboratories: Cleveland, Ohio 
Quality products since 1892 


New York, Philadelphia, Chicago, Detroit, Pittsburgh, 
Cincinnati, East Liverpool, Los Angeles, San Francisco. 


Works at Cleveland and Elyria, Ohio, and Philadelphia, Pa. 
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“CERAMIC m COLORS For Satisfaction in Production 


For Enamels:—Colors and Oxides; Smelter Oxides; Graining, Printing, Banding, 
and Screening Colors. 

For Pottery:—Glaze and Body Stains; Underglaze and Overglaze Colors for Banding, 
Spraying, and Screening; Fritted Glazes and Fluxes. 

For Glass:—Enamels; Vitrifiable Colors for Banding, Spraying, and Screening; Print- 
ing Colors; Fluxes; Batch Colors. 


Decorating Supplies:—Printing Tissue; Screening Oils, French Fat Oil, Oil of 
Copaiba, Balsam Fir, Damar Varnish; Brushes; Knives and Spatulas; Grinding Mills. 


Aluminum Hydrate Chrome Oxide, Green Nickel Oxide, Black Sodium Antimonate 
imony Uxide obalt Uxide, Diac Nickel Sulphate Sodium Silicate 
Potassium Bichromate Sodium Silico Fluoride 
"Chen Potassium Nitrate Sodium Uranate 
Potassium Permanganate Tin Oxide | 
Kryolith Powder Blue Titanium Oxide 
G Cadmium Oxide Lead Chromate Rutile, Powdered Uranium Oxide, Orange 
Cadmium Sulphide Magnesium Carbonate Selenium Uranium Oxide, Yellow | 
Calcspar Manganese Dioxide Sodium Aluminate Zirconium Oxide 


“CERAMIC” COLORS 


CERAMIC COLOR & CHEMICAL MFG. CO., NEW BRIGHTON, PENNA. 


: 


ORTON STANDARD | 
HARTFORD-EMPIRE COMPANY PYROMETRIC CONES| 


HARTFORD, CONN. 


For Forty-Three Years 
The American Standard for 


Control of Ceramic Heat Treatment 


THE EDWARD ORTON, JR., 
n. Engineers and Licensors CERAMIC FOUNDATION 


FEEDERS FORMING MACHINES CONVEYORS George A. Bole, D.Sc., Manager 


STACKERS LEHRS 
Laboratories & Office 


1445 Summit Street—Columbus, Ohio 
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EVERY CERAMIC NEED 


TRENTON.... NEW JERSEY 


McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PORCELAIN TUBES PROTECTION TUBES 


INSULATING TUBING and BEADS 
BEAVER FALLS PENNSYLVANIA 


All Types of Circular and Straight Tunnel Kilns 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 183838 Pittsburgh, Pa. 
Lehrs and Enameling Furnaces, Electric and Gas Fired 


Full Details Furnished on Request 


"THE MARK OF QUALITY 


EMERSON P. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 
FUELS. IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


; 309 McCALLIE AVE.. 
THE PORCELAIN ENAMEL & MFG. CO. CHATTANOOGA, TENN. 
PEMCO and EASTERN AVES., BALTIMORE, MD. 


THE SHARP-SCHURTZ JOHN P. DALTON 
Com PANY Technical Ceramics 


CHEMISTS FOR THE CERAMIC INDUSTRY 


SPECIAL INVESTIGATIONS 


WE HAVE FULLY EQUIPPED LABORATORIES AT 


RESEARCH 


LANCASTER, OHIO U.S.A. 
121 WARD PKWY KANSAS CITY, MO. 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 
BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


Puryear, Tennessee 


June 1, 1939 
Mr. Pete Potter 


Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, Ohio 


Dear Pete: 
Well, back to the mines! No strike today! What the employees of the H. C. 
SPINKS CLAY COMPANY want is regular work, and they get it. Struck it 
lucky when we recently were favored with several new good and substantial ac- 
counts. We feel that the Ceramists’ confidence in SPINKS CLAYS is in a large 
part due to the loyalty of our employees. Everyone on our payroll has been 
taught that his constant attention and effort are necessary to maintain the quality 


and service that you deserve. 


Many is the time that I have heard the darkeys say as they closed the car doors, 


‘That car will make that man come back for more and keep us working.” 


Our job is to please you, Pete. If you can think of any way we can improve our 


service, let’s hear from you. Our customers’ suggestions have been very helpful. 


Yours from the job, 


General Manager 


H. C. SPINKS CLAY COMPANY 
RBC:MLN 
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‘METAL & THERMIT CORPORATION, 


(ON. 120 BROA NEW YORK, N.Y. 4 


